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The war will be long _ 
war plan now? . 
and open-hearths. 


from Washington. . 


“flow.” 


No, the war will be short. . 


Read our jingle and you'll with rhythm tingle. 
ore supply and, oh yes, our bauxite? . 


Metallurgical. war problems “will be tougher tomorrow.” .. . 
chine tool builders may be looking for work... . What's ahead for 1943? 


. Why post- 


"oP Getting more production out of existing blast furnaces 
. . Foremen and bosses 0 perate during lunch time. . 


Let brick kilns and cement plants make Sponge iron. 


. « « How about our iron 


. Eberstadt, another good man gone 
. . CMP run by the boys who understand materials 


. Our ma- 





Undoubtedly the ultimate in desire 
of all human hearts is the ending of 
the present war. It is a bold com- 
mentator indeed who will attempt any 
prediction as to dates, months or, per- 
haps, even years. Aside from humani- 
tarian desires, he who can best judge 
the date and make his peace plans 
accordingly will profit most. 

Bold as we are, we will not attempt 
in print such prophesy. But, perhaps 
One is justified in thinking out loud 
some of the pros and cons. Among 
the arguments that the was will still 
last years, rather than months, are these 
- Considerations: 

» — Germany is still a country rather 
Maccessible to the Allies in view of 
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Focusing on the War's End 


the several buffer countries surround- 
ing her. The trouncing given by Rus- 
sia at Stalingrad, Rostov, Kharkov, 
etc. was not a fair test of German mil- 
itary ability — she was in territory 
far from home; her military moves 
were gambles rather than sound mili- 
tary strategy. As her lines become re- 
established on the Dnieper, or closer 
home; as solid military principles sup- 
plant Hitler's maniacal brainstorms; as 
Russia gets worn down from sheer ex- 
haustion from such powerful punch- 
ing; as the United Nations find more 
issues over which to disagree; and as 
Washington gets more and more mud- 
died, Germany may catch its second 
wind, fs 





by Harold A. Knight 


Associate Editor 


Moreover, the submarine menace 
may never be curbed — it wasn’t dur- 
ing the first war, and progress now 
seems slow. Improvement in quality 
and quantity of pig boats keeps up 
with improved techniques of sinking 
them. 


Pro a Quick War's End 


Arguments for comparatively speedy 
war's end may run as follows: Hitler 
is a fair weather genius. When things 
go seriously wrong, he will crack — 
perhaps commit suicide. Knowing 
that one is on the right side of a 
moral issue gives spiritual strength 
and morale. Surely even the Germans 
will soon realize, if they have not al- 
ready, that they are the world’s worst- 
hated people, and rightly so; that they 
have committed heinous crimes, from 
the standpoint of both the civil and 
moral code — crimes for which certain 
retribution lurks. 

You perhaps say that, knowing the 
world’s hate, they will fight on des- 
perately, but do they not have an in- 
nate knowledge now that they are 
beaten? Surrender now, and the lives 
of 5,000,000 German soldiers may. be 
saved. Surrender two years hence, 
and they will receive the same harsh, 
or even harsher punishment than by 
giving up now. 

Bombings from the West, Russia on 
the East, the United Nations in North 
Africa and rebellient Norway at the 
North will give the most stout-heart- 
ed German claustrophobia. America’s 
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weapons are increasing with geomet- 
rical rapidity, and her soldiers are gain- 
ing military skills apace. 

Then, there is the spectre of 1918. 
A melon, sound on the outside, is 
often rotten in the interior — so is 


Germany. Most major wars of mod- 
ern times have lasted four years: our 
Civil War, the first World War. That 
would mean this war would end Sept. 


1, 1943. 


Why this Post-War Planning Now? 

Don't the majority of our best brains 
expect a rather near ending? If not, 
why this feverish era of post-war plan- 
ning on the part of the Government 
and private industry? If the war is to 
last two years more, why post-war 
plan now? 

Such two years would be equivalent 
to ten years in peace time — things 
change so rapidly during a world war, 
and post-war plans made now would 
seem like Rip Van Winkle emerging 
from the Catskills. Are we merely 
talking a long war to be on the safe 
side and keep the carefree element of 
the public scared into sweat? 

All idle talk, perhaps — yet there’s 
no harm in thinkin’! Meanwhile, to 
get on with the job. 

Since steel and other materials can- 
not be spared for building new plants 
and equipment, attention seems fo- 
cused on getting more production out 
of existing facilities. Blast furnaces 
have been objects of considerable re- 
search. Thus, in the Cleveland district 
production record after record has been 
broken each month. Our informant 
says new and improved methods of 


loading and reducing ore are responsi- 
ble. 


Getting More Out of the Blast Furnace 

Harvey Davis, head of the Office 
of Production Research and Develop- 
ment, told the mining engineers’ con- 
vention that greater pig iron produc- 
tion would result if fine particles of 
ore were sintered, preventing their fly- 
ing out the flues. 

About the same time, Harold L. 
Ickes, Solid Fuel Co-ordinator, present- 
ed a plan, alleged to increase produc- 
tion 50 tons per furnace per day 
through improvement in the quality 
and uniformity of coke. The program 
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Alloy Steel in Aircraft 


An Aircraft Alloy Steel Sec- 
tion has been set up in the 
Steel Division, WPB, to help 
speed deliveries to aircraft 
plants, headed by Louis E. 
Creighton, formerly vice prest- 
dent of Rotary Electric Steel 
Co., Detroit, and previously an 
executive of Union Drawn 
Steel Co. 

This reminds us of an un- 
published “story.” Previous 
conceptions of stratosphere 
temperatures were a uniform 
—67 deg. F., whether over hot 
flying fields of Texas, or arctic 
Greenland. But this has been 
disproved. Leaving a tempera- 
ture of 110 deg. F. on the 
ground, airplanes have en- 
countered —110 deg. F. in the 
stratosphere. “Someday it can 
be told” how metallurgical en- 
gineers licked these extreme 
temperatures. At 110 the al- 
loy steels undergo “creep”; at 
—110 they gain in tensile 
strength but lose impact 
strength. The war could have 
been lost had these handicaps 
not been remedied. 

Production of alloy steel in- 
gots for aircraft and other war- 
time uses rose in January to 
1,260,000 net tons, a new all- 
time high—more than 300,000 
tons above the 1942 average 
monthly output. In 1938 it av- 
eraged 138,000 tons monthly. 


























calls for greater care in mining to elim- 
inate dirty coal, construction of new 
cleaning plants and research aimed to 
improve methods of removing sulphur. 

Mr. Davis also told of experiments 
to increase the production of the open- 
hearth furnace, one plan being to use 
more flux and to provide outlets for 
periodic overflows and drainage from 
the hearth of this flux, plus impurities 
absorbed by it. 


We Speed Fabrication Also 
In the fabrication fields, various de- 








vices are constantly inaugurated for 
speeding output. Take the Irving Sub- 
way Grating Co., Long Island City, 
which makes emergency airplane land- 
ing mats. When the regular operators 
leave their machines for half-hour eat- 
ing periods, the foremen and gang 
bosses take over as relief operators, 
thus increasing production 7 per cent. 

Then, there still goes on the pro- 
gram to convert civilian goods makers 
to war production. It is being sug- 
gested seriously, for instance, that 
brick kilns and cement plants make 
sponge iron from nearby iron deposits, 
it being estimated that iron produc- 
tion would thereby be increased 500,- 
000 to 1,000,000 tons yearly. 


We Survey Our Ores 


A concentrated drive is always on 
to uncover new deposits of ores and 
minerals and estimate present-known 
reserves. The marked acceleration in 
the exhaustion of merchantable iron 
ore, particularly Mesabi open-pit ore, 
again has brought to the foreground 
the question of the life of the Lake 
Superior high-grade ore reserves. 

A survey was made by the National 
Industrial Conference Board, Inc., 
New York, with findings published 
under date of February, 1943, signed 
by H. E. Hansen, Div. of Industrial 
Economics. Conclusions are, in part, 
as follows: 

There is no immediate danger of a 
shortage of high-grade ore, even at a 
production rate of 100 million gross 
tons a year. Whether exhaustion of 
high-grade open pit mines occurs in 
1950, 1954, or some later date, is a 
matter of controversy. With proper 
advance planning, sufficient ore can 
at all times be produced to take care 
of all needs likely to arise. But costs 
are expected to be higher. 

Benjamin F. Fairless, president of 
the United States Steel Corp., was 
quoted as saying: “I have been heat- 
ing dire predictions about iron ore fe- 
serves for 27 years, but as far as I 
can see they have no basis.” 


Must Use Lower-Grade Bauxite 


Pointing out that the supply of na- 
tive high-grade bauxite for aluminum 
in the United States is limited, Dr. 
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R. S. Dean, assistant director of the 
Bureau of Mines, has formulated a 
plan to obtain aluminum from do- 
mestic clays, alunite, second-grade 
bauxite and other alumina-bearing ma- 
terials, 


The program has six practical 
phases: (1) Further exploration of do- 
mestic bauxite to find increased re- 
serves of first-grade; (2) a four-fold 
increase in exploration for second- 
grade bauxite for use in first-grade 
plants being converted to second- 
grade; (3) construction of a plant to 
mill high-silica bauxite and produce 
first-grade bauxite concentrates to sup- 
ply first-grade plants until they can 
be converted; (4) construction of 
plants for production from domestic 
clays; (5) erect plants to extract 
alumina from alunite; and (6) con- 
tinued research in metallurgical and 
milling problems to assist the entire 
aluminum industry. 


Thoughts on Eberstadt’s Dismissal 


Part of the lateral oscillation that 
has developed critical periods of vi- 
bration has been taken out of the 
War Production Board by: 

|. The explosive dismissal of Fer- 
dinand Eberstadt and the putting of 
General Electric's Charles E. Wilson 
at the helm of production for WPB; 
and 

2. The resignation of Lou Holland 
from the Smaller War Plants Corp. 
following the appointment by Donald 
M. Nelson of Col. Robert W. John- 
son as “head.” Mr. Nelson then 
named the Ordnance colonel, who had 
been assigned to the corporation by the 
President, a deputy chairman of WPB 
in place of Mr. Holland. 

Mr. Eberstadt, whose star shone 
brightly in the dimmed-out environs 
of Wall Street during the ascendency 
of the Security Exchange Commission, 
was closely associated with Judge Rob- 
ert P. Patterson and James V. Forres- 
tal, attorneys, now Under-Secretaries 
of War and Navy, respectively. He 
had an important role in the recent re- 
Organization of the Army, working 
with Under-Secretary Patterson. He 
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The Real Super-Man 


by V. M. McConnell 
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The Yankee metalworker rose 
The day the shooting first began, 
| And got into his fighting clothes 
Like any other fighting man. 
And when he stood up straight 
and mad, 
One saw his continental size 
And all the mighty plants he 








| had, 
| And knew that he was metal | 
| wise. | 
He turned out metal, hard and 
rich, 


A hundred million tons or more, 
And tougher steel, the like of 
which | 
The Heinies never saw before. 
They say ‘The partners” want a 
truce, 
So six professors and a clerk 
Can visit us on some excuse— 
And catch up on their metal 
work, 























was appointed chairman of the Army- 
Navy Munitions Board, a sleeping 
giant of power. 

But when Mr. Eberstadt and Mr. 
Wilson were given equal status by Mr. 
Nelson on assignments that conflicted, 
Mr. Nelson again demonstrated that 
he had much to learn about production. 
The simple fact that a factory's — or 
nation’s — production manager must 
control his flow of materials had en- 








tirely missed Mr. Nelson's keen mind. 

Since the days of the National De- 
fense Advisory Commission of nearly 
three years ago, the NDAC itself, 
OEM, OPM, SPAB, and WPB have 
been advised by competent industry 
consultants to set up materials sched- 
uling. But theorists were in the saddle 
and rode hard. 

Wilson, a practical production man 
who had been works manager of small 
General Electric shops and finally rose 
— at a very early age — to the cor- 
poration’s top production executive, 
is today production manager of the 
largest manufacturing operation in his 
tory as vice-chairman of WPB. 

If he is able to establish WPB 
as a service organization for the Army 
and Navy, and service the production 
needs of all procurement agencies, he 
will establish himself as the Baruch 
of World War Il. If he expects to 
run the Army and Navy procurement 
programs, he will have the biggest 
fight on his hands that Washington 
has seen since Pearl Harbor. In Wash- 
ington’s press rooms, odds are against 
his winning. 

Mr. Wilson must establish this 
philosophy of service not only with 
the military, but with WPB itself. Re- 
cent public statements made by Mr. 
Nelson indicated that this is, in his 
opinion, WPB’s function from here 
on in. But there are numerous lesser 
lights who have had no reason to 
think so during the tumultuous con- 
fusion down there these past two years. 


Col. Johnson, too, has a great op- 
portunity to become a famous man. 
The political aspects of the Smaller 
War Plants Corp. are tremendous to 
contemplate, despite the fact that Con- 
gress appropriated a mere $150,000,- 
000. (The daily rate of war expen- 
diture is about $244,000,000). 

He made a name for himself as 
chief of the New York Ordnance 
District in respect to spreading war 
work among smaller shops. He has 
the first solid groundwork to build 
upon, thanks to the unsung effort of 
Mr. Holland, who took the scattered 
ends of the Old Contract Distribution 
Division of OPM and WPB and put 
together a working organization. If 
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Col. Johnson succeeds, he'll be of cab- 
inet stature, at least. 


They Have Faith in CMP 


In its original form, the Controlled 
Materials Plan never had a prayer. Its 
authors — self-styled — and its ar- 
dent supporters were technically illiter- 
ate although powerful in the hierarchy 
of the War Production Board. 

The high command, under Charles 
E. Wilson, is rather remarkable, how- 
ever, inasmuch as most of it consists 
of practical production executives who 
believe that CMP can be made to work 

- now that revisions are in their 
hands. 

An example of the realism that has 
superseded theory, Roy Johnson ex- 
plained to an informal group of au- 
tomotive executives and METALS AND 
ALLoys how WPB planned to sched- 
ule critical component parts. It made 
sense, the men from Detroit agreed. 
He has been a production executive 
for General Electric and other metal- 
working companies, and understands 
the No. 1 problem of WPB — flow 
of materials. 

Until the position of Mr. Wilson 
has been ‘“‘clarified by the emissaries 
of the White House,” he will be un- 
able to do a job. The lexicographer’s 
nightmare “resolve” (five inches in 
Webster’s unabridged) has again 
reared its fuzzy pate in this connec- 
tion, although Curtis E. Calder, Mr. 
Wilson’s director general for opera- 
tions, is busy with his staff on sim- 
plifying the CMP procedure. ‘The 
whole WPB setup is being resolved in 
the White House,” one WPB spokes- 
man told METALS AND ALLOoys at 
press time. 

But Mr. Calder’s announced elim- 
ination of the form CMP-6, which 
was to have been filed with all pur- 
chase orders for controlled materials, 
will save 12,000,000 pieces of paper 
during the first six months. 


Tomorrow's Problem 
Tougher Than Today's 


Although many old-line military 
officers resent current kudos to indus- 
trial production executives, those who 
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understand manufacturing are en- 
thusiastic in their praise of American 
industry's ‘impossible’ achievements. 

At a recent staff conference of the 
Tank-Automotive Center in Detroit, 
Maj.-Gen. Levin H. Campbell, Jr., 
chief of the Army’s Ordnance Depart- 
ment, introduced Lt.-Gen. Jacob L. 
Devers, chief of the Armored Forces, 
and Brig..Gen. G. M. Barnes, chief 
of the Technical Division, Ordnance 
Department. Both of these officers 
had just returned from North Africa, 
where they saw industry-made tanks, 
armored cars, artillery and ammuni- 
tion in action. Both agreed with Gen- 
eral Campbell that the cooperation of 
industry and the Army is an im- 
portant factor in spelling out the doom 
of the Axis. 

Significant is General Campbell's 
attitude, as expressed by him: 

“I don’t mind telling Hitler that 
we're never satisfied, and out of this 
conference between industry, the Ar- 
mored Forces, and our technicians will 
come still more effective weapons to 
insure the ultimate victory of the 
United Nations.” 

He won't, of course, tell Hitler or 
Hitler's technicians details of how in- 
dustrial engineers, now in service for 
their Government as temporary of- 
ficers and engineering executives in 
their own plants, are doing it. That 
will be the dramatic homefront chap- 
ter of the history of World War II 
when it can be told. This is a chap- 
ter of minutia: Chemical compositions 
of alloys, slight changes in redesign 
of fighting equipment to permit sub- 
stitution, and all in all a degree of 
ingenuity that would make Jules Verne 
hang his imaginative head in shame. 

If top military command is to be 
credited, this will be a long, hard war 
to win. That means that we're only 
beginning. But the solidity of the 
stepping stones is encouraging — if 
adulation is not taken too seriously. 
Tomorrow's engineering, metallurgi- 
cal, chemical and manufacturing prob- 
lems will be tougher than today’s, they 
told METALS AND ALLOoys in both 
Washington and Detroit. 


Evolution of the Machine Tool 


“In the last war, much work that 





required extreme accuracy had to be 
finished by hand. With the increased 
precision of today’s machines, this is 


seldom necessary. This is another 
reason why war contractors are so de- 
sirous of obtaining new machine tools 
in preference to using their old ma- 
chines,” states the February publica- 
tion of the National Machine Tool 
Builders Association. 

“Since World War I, machine-tool 
design has tended constantly to take 
more of the physical effort away from 
the operator and make the machine do 
the work — the operator providing 
the guiding intelligence. Today, little 
actual physical strength is needed. 
There are levers, controls, buttons 
and measurements to be taken care- 
fully with gages and micrometers. The 
operator uses brains rather than brawn, 
and thus women can run many ma- 
chine tools as well as men.” 

The bulletin also suggests that by 
now the country is pretty well saturat- 
ed with tools. “Some companies wil! 
find demand falling below capacity,” 
it states. In this connection, Charles 
J. Stillwell, president, Warner & 
Swasey Co., Cleveland, machine tool 
builder, wrote to stockholders: “If it 
should develop that the demand for 
turret lathes is not sufficient to utilize 
our full production facilities, we shall 
endeavor to undertake the manufacture 
of other items.”’ 


What's Ahead in 1943? 


Highest authorities tell us at press 
time that the solution of all our 
main war-production problems is in 
sight. Now within 75 per cent of 
our desired production rate, the prob- 
lem next Fall may be to keep war 
plants fully occupied because of con- 
tract completions in some lines (ex- 
cept airplanes and escort vessels). 

Therefore, Fall may see a shift 
of some war production to civilian 
production. Many believe the man- 
power problem—possibly less form- 
idable than it seems—will be solved 
as readily as that of materials and 
components. Right now the greatest 
hurdle to jump is shipping—and it 
is serious! 
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Feature Section 


Silicon Bronze Castings 


Foundry practice for making silicon bronze castings be- 
comes an increasingly important topic as the tin situation 
continues to tighten. Portman (page 528) describes foun- 
dry technique for silicon bronze using high-frequency in- 
duction furnaces as the melting medium. 





Rectifiers vs Motor Generators for Plating 


Reinken (page 533) discusses the use of the rectifier 
as a source of d.c. power for electroplating and other uses, 
and makes some comparisons with the motor-generator. 


Carbide Dies for Steel Shell Cases 


The switch from brass to steel for shell cases has tre- 
mendously increased the use of carbide dies for drawing 
the metal. Glen (page 536) gives practical suggestions 
for servicing the dies in users’ plants. 


Manganese “Stainless” 


Part II (the concluding section) of Parks’s presentation 
(page 539) of the properties of chromium-manganese 
Stainless irons and steels gives data on cold-working ten- 
dencies, tensile properties and corrosion resistance. 


How the British Save Tin 


Ireland’s second article (page 544) on tin conservation 
in Britain tells how our English allies save tin in solders, 
babbitts, bronzes and protective coatings. 


Glass Gages Instead of Steel 


The advantages of glass to replace steel as the material for 
precision gages are well brought out in a description by 
Hambleton (page 548) of the growing use of glass gages 
in ordnance inspection. 


“File Facts” for March 


Four pages of Engineering File Facts are offered this 
month — for materials and design engineers, a page 
(page 554) comparing steels in various forms, and another 
(page 559) of hardenability data; and for production 
men a 2-page summary of welding processes starting on 
page 555. 
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Metallurgical Engineering Digests 
Remelting Cartridge Cases 


American metallurgical engineers concerned with the 
problem of remelting fired brass cartridge cases will be 
interested in British experience in using such scrap, re- 
ported in Metallurgia (page 568). 





Magnesium Foundry Practice 


Useful hints for the manufacture of high-quality mag- 
nesium alloy sand castings are presented by Ladhams 
(page 576). 


Carbide Tools in Germany 


The British magazine Automobile Engineer (page 584) 
has published a translation of a recent German mono- 
graph on the properties of and methods of handling 
carbide tools in Germany. Some interesting comparisons 
with U. S. practice can be made. 


"Stop-O ffs” in Carburizing 

A group of familiar “‘stop-off' materials and practices 
is discussed by Thompson (page 608), and the effec- 
tiveness of electroplated copper compared experimentally 


with other means. (The plated copper wins hands 
down!) 


Ceramics as Alternate Materials 


A broad, useful review by Modern Industry, (page 
622) of the use of ceramics as substitutes shows that 
porcelain and other ceramic materials are replacing metals, 
rubber and plastics for a host of war-useful parts. 


Attack of Metals by Mercury 


The effect of mercury on the metals with which it 
necessarily comes in contact in telephone and electrical 
equipment is reported by Prescott (page 626). 


Radiography in the Foundry 
The general aspects of employing X-ray inspection for 


control of castings-manufacture and for other foundry pur- 
poses are outlined by Montgomery (page 642). 
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A SLOGAN FOR ALL AMERICANS 





ders and other parts are as smooth when 
they leave for the quench as when they 
reach the furnace. Rejects for surface im- 
perfections are negligible. 


Tempering is less spectacular than 
hardening, but a full share of Fidelity’s 
success in heat-treating is attributed to 
their Homo - Tempering equipment. The 
Homo brings the parts up to the exactly 
desired tempering point, and holds them 
there, with no over-heating and no falling 





Typical part of the “munitions that make the munitions” is this cylinder head for a Fidelity Sinfra away. Parts receive the exactly-specified 

Triple-Head wire-covering machine. It’s of chromium steel, and is shown here just after Vapocarb- é Sects ot sae are now 

Hump Hardening and Homo Tempering. temper; rejects due to tempering 0 
unknown. 


Vapocarb-Hump Hardening is described 

in Catalog T-621 and Homo-Tempering 

ON TH a “H FAT TREAT’ FRO NT in T-625; either or both will be sent on 
” request. If you have a specific heat-treat- 


ing problem, we will be glad to give spe 


This Cylinder Shows The Way cific engineering service on it. 


Prevention of warp, scaling and pitting, 
in the heat-treatment of intricate war- 
production parts technically like this cyl- 
inder, is of course nothing new to the 
Fidelity Machine Co., Philadelphia. The 
types of steel, the methods of grain- 
refining, machining, heating, quenching 
and drawing, and other factors which in- 
fluence heat-treatment have always had 
skillful attention, and heat-treatment re- 
sults have been excellent. Never, how- 
ever, have good results been attained 
with so few rejects as since the Company 
turned to the Vapocarb-Hump Method for 
hardening, and Homo for tempering. 


One feature of the equipment which 
contributes important war-time advan- 
tages is that the Vapocarb-Hump Method 
controls the rate at which the work is 
heated, as well as the furnace temper- 
ature. To do this, the equipment’s Micro- 
max Pyrometer first shows the heat-treater 
what difference in temperature he will 
get, between the work and the furnace, 
for any heat-input he selects. Then, when 
he has selected the difference he thinks 
best, the Micromax holds it, automatically. 
Work goes up to the critical, through it, 
and on to the quenching point, with no 
overheating; hence no unexpected warp. 


The second Vapocarb-Hump feature 
which figures in Fidelity’s success in 
hardening is that the furnace’s high- 
purity, closely-controlled atmosphere pro- 
tects the charge against scaling. Cylin- 





JRL AD T-620(16) Placing a knitting-machine cylinder in one of the Vapocarb-Hump Hardening Furnaces in Fidelity 
Machine Co’s heat-treat department. Note convenience and accessibility of furnace interior. 
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Those Scrap Exports to Japan 


During the last ten years of our commercial 
relations with Japan the United States exported 
about 10,000,000 tons of steel scrap to that 
country. Ever since Pearl Harbor it is a quite 
popular pastime to speculate on how we would 
stand, steel economically speaking,—and how 
would Japan—had that valuable ferrous ma- 
terial never been sent. 

For instance, Robert W. Wolcott, president, 
Lukens Steel Co., who had long been identified 
with a movement to limit such exports, now 
asks the question whether we would have had 
to build up 20,000,000 tons in new pig iron 
capacity had we kept this scrap at home. 

The Business Press Industrial Scrap Com- 
mittee suggests that perhaps these scrap ship- 
ments actually did the Japanese harm since 
they tended to build open-hearth furnaces in- 
stead of blast furnaces. Now, with U. S. scrap 
cut off, they need blast furnaces which are not 


there because they seemed unnecessary. 

This suggests, too, that Japan would be 
farther along in developing the iron ore re- 
sources of Japan, Korea and Manchuria and 
perhaps would have accumulated large stocks 
of ore from China, Malaya and the Philippines. 
Apparently the last pig iron production figures 
for Japan are 1935 when the output was 2,- 
758,803 tons. Undoubtedly this production is 
considerably higher today to jibe with her sup- 
posed steel production of 8,000,000 tons yearly. 

But finally, as regards those scrap exports 
to Japan—theoretically the 10,000,000 tons has 
acted doubly against the United States. Actu- 
ally, it might be said to be equivalent to 20,- 
000,000 tons lost to the United States. Not 
only have we been minus that amount of scrap, 
usually the preferred grades, but the same scrap 
has been used against us—shot at us as shells, 
bombs, torpedoes. —H.AK. 


Machining Can be Engineered, Too ! 


Once upon a time there was a superintend- 
ent of a very large machine shop who had 
worked himself up from an apprenticeship to 
his present lofty eminence in no less than 30 
years. As he was an able mechanic and hard- 
driving boss, his shop was a very well-operated 
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shop, indeed. Working along more or less 
standardized lines he managed to manufacture 
a respectable volume of nicely-priced machine 
components every month, paid his boys and 
himself well and provided a comfortable mar- 
gin of profit for the stockholders. 
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SWITCH TO NE STEELS 


Jominy End-Quench Hardenability Testing in 
Ryerson Lab. All NE Alloy Steels are tested 
| before they are accepted for stock and check 
tests are conducted to assure accuracy of re- 
sults. This data is passed on to customers 
with each shipment. 


NE Alloys in Ryerson Stocks 
Write tor New Booklet 


New Technical data — including heat treat- 


ment response—is available on NE (National 
Emergency) Steels. Ryerson tests all NE 
Steels in stock. This test information is furn- 
ished with each shipment of that particular 
NE Steel. Thus, users can choose which of the 
lean-alloy steels will best replace the steels of 
high alloy content previously used. 


Jominy End-Quench Hardenability Tests, 
standard for NE Steels, are a quick, reliable 
method of determining heat treatment re- 
sponse. How this test is made, the results 
obtained, and how to interpret hardenability 
in terms of tensile strength, yield point, elon- 
gation, and reduction of area, are clearly told 
in a recent Ryerson publication on NE Steels. 
Copies are available — call or write your 
nearby Ryerson plant. 


Representative stocks of NE Steels are av ail- 
able at Ryerson for prompt shipment, Turn- 
over is rapid; withdrawals are heavy, but new 
stocks are constantly being received. Ryerson 
engineers and metallurgists will gladly answer 
any question you may have and help you get 
started with NE Steels. 


JOSEPH T. RYERSON & SON, INC. 


CHICAGO * MILWAUKEE * ST. LOUIS 

CINCINNATI * DETROIT * CLEVELAND 

BUFFALO * BOSTON * PHILADELPHIA 
JERSEY CITY 
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A HANDBOOK ON NE STEELS 


New, complete, authoritative! Com- 
piled by Ryerson. If you are adapt- 
ing NE Steels to your production and 
haven't a copy, ask for one today! 
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Now so far this seems like a hum-drum 
yarn—the usual American story of the gifted 
mechanic who becomes a key man in some- 
body’s business, without benefit of engineer- 
ing training and without benefit of an en- 
gineering staff. The story takes a sudden and 
violent turn (as do the hundreds of identical 
true stories one could write about other shops 
all over the country) when war production 
moved in and the “traditional” practices, the 
cut-and-try set-ups and the familiar disdain of 
the new and ‘‘scientific’ were found com- 
pletely inadequate to cope with the strange 
problems that arose. 

These problems stemmed from three basic 
circumstances—the shortage of skilled machin- 
ists, the scarcity of tungsten, molybdenum and 
other alloys for cutting tools and the discon- 
certing pressure for ever-increasing production. 
Engineers were brought in, assigned to the 
problems, and solved them in short order. They 
also corrected several inefficient technical prac- 
tices that came to their attention incidentally. 


The engineers are staying on, their number has 
increased and one of them is now the ex- 
superintendent's boss. 

In countless plants, machining has joined 
the list of processes that have come under en- 
gineering control, to stay there permanently. 
Hans Ernst and M. E. Merchant in their ar- 
ticle in our January issue mention some of the 
results of this trend—a swing to automatic ma- 
chines in plants that had shunned them before; 
the increased use of tipped high-speed tools 
and the expanded use of carbide tools for ma- 
chining steel; new and heavy emphasis on tool 
design and finish; new surface treatments for 
better tool life; the use of more efficient cut- 
ting fluids and coolant temperatures, etc. 

Metal-cutting, these authors conclude, is 
gradually developing from the art to the sci- 
ence, “with engineering principles playing an 
increasingly important part in practical ma- 
chining operations.” Another old-line fortress 
is tottering before the relentless advance of 
engineering control! —F.P.P. 


Competition of Materials 


Doubtless one of the most frequent causes 
for brow-knitting during the meditative mo- 
ments of industrialists is as to what extent 
“alternate’’ materials will become the primary 
materials when peace comes. Will plastic door- 
knobs usurp once and for all the brass counter- 
parts of a by-gone era? Will silver contact 
points in the consumer telephone equipment 
throw copper permanently out of the picture? 

One thing we may be sure of. The present is 
no criterion of normal times. All supply and 
demand is out of balance, and with great dis- 
tortion. Costs, practicability, man-hours needed 
for manufacture and all such considerations 
of normal times have no weight in the present 
struggle for the nation’s survival. Materials 
are not truly competing with one another now. 
The chemical vat made of ceramics is not 
actually competing with the container made of 
stainless steel. 


But, of course, an era of terrific competition 
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is on the way, and it will come shortly after 
Hitler goes the way of all too-ambitious and 
ruthless dictators. If we are to remain philo- 
sophical, we must be cognizant of two funda- 
mental truths. The first is that a truly useful 
material always survives. Copper and bronze 
were found in the tombs of the ancient Egyp- 
tian kings. If they have survived so many cen- 
turies, they should be able to eke out a few 
more. 

Second, the present has taught industrialists 
the tricks of speedy and successful “‘conver- 
sion.” Thus, conversion that was used in war 
can be applied to peace. Let the industrialist 
keep his ear to the ground both before and after 
peace comes, and be ready, perhaps, to switch 
some of his products at the right moment to 
the new lines of materials that give promise of 
being permanent. 

For instance, the sixth largest steel producer 

(Editorial continued on page 532) 
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Silicon Bronze Castings 


By ELY PORTMAN 


113A. Lexington St., Newport, R. I. 


Pouring brass castings in the foundry of the Hobart Mfg. Co., Troy, Ohio (Courtesy: The Austin Co.) 
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Silicon bronze is perhaps the most important 
structural bronze available at this time. The scarcity 
of tin will be more and more evident as the weeks 
pass, and the necessity for replacing the tin bronzes 
will be vital. 

The melting of silicon bronze, or any other copper 
alloy, by the high frequency coreless induction furnace 
presents problems not found in the other standard 
melting practices, but it has the advantages of speed 
and ease of atmospheric control. 

This article presents the practical problems en- 
countered in working with silicon bronze, both in 
the foundry and in the machine shop, and describes 
the use of high frequency furnaces for melting this 
material. Many of the theoretical aspects have been 
neglected, since the primary task is to make service- 
able castings in the shortest possible time. 


HE MELTING EQUIPMENT at the foundry with 
T wit the writer is associated consists of Ajax 

Northrup coreless induction furnaces of the lift- 
coil type suitable for No. 60 standard crucibles. 
Rapid melting is obtained; a 180-lb. charge of silicon 
bronze is brought to the proper temperature in 13 to 
14 min. The rolling action of the molten metal, 
characteristic of induction melting, constantly ex- 
poses a fresh surface to the atmosphere, a condition 
conducive to excessive oxidation and gas absorption 
unless care is exercised. 


Foundry Practice 


Albany No. 1 molding sand of AFA 2E classi- 
fication is being used. One part of new sand is 
mixed with 10 parts of used sand, with colloidal 
clay additions being made when necessary. The prop- 
erties of the mulled sand are as follows: 


Moisture, per cent 5.5 to 6.5 
AFA Green permeability 18 to 22 
AFA Green compressive strength 6 to 8 
AFA Clay content, per cent 6 to 10% 
AFA Grain fineness No. 145 to 170 


Green sand molds are used for smaller castings, 
and skin-dried molds are used for the larger cast- 
ings. A sharp sand-linseed oil mixture is used for 
cores which are baked at 425 to 450 deg. F. for 3 
to 8 hrs. depending on their size. The core making 
is carefully controlled to avoid excessive rigidity, 
thereby eliminating one of the major causes of crack- 
ing in high shrinkage areas of castings. 

Chills are liberally applied on heavy sections. Ris- 
ers are usually cut larger than for gun-metal castings 
and are designed so that the metal in the riser is the 
last to solidify. The larger castings are cast between 
1900 and 2000 deg. F., and the smaller castings from 
2050 to 2150 deg. F. 

All physical test specimens were cast in green sand 
molds as detailed in Fig. 10A, Appendix 2, General 


MARCH, 1943 


Specifications for metals issued by the Navy Depart- 
ment. 


Preliminary Melting Results 


The foundry’s first experimental melt was charged 
as follows: 


Copper 110 lbs. 
Silicon-copper hardener 70 Ibs. 
Zinc 3 Ibs. 
Tin 1 Ib. 


The copper and hardener were melted; then the 
tin and zinc were added just before ‘‘power-off.”” The 
hardener, which we shall designate as Hardener A, 
conformed to Federal Specifications QQ-C-581, and 
had a 10 per cent Si content with the remainder 
copper. 

No cover, charcoal, or flux was used on the melt. 
The crucible was removed from the furnace when 
the melt was at 2280 deg. F. The surface dross 
was skimmed off, and half a pound of 15 per cent 
phosphor-copper was added. Upon addition of the 
deoxidizer, a vigorous chemical reaction took place, 
bringing to the surface a large amount of slag. The 
slag was skimmed off, and the metal was poured 
at 2030 deg. F. 

The analysis of the bronze and the calculated 
analysis from the charge are as follows: 


Actual per cent Calculated per cent 


Copper 93.48 93.73 
Silicon 3.78 3.78 
Tin 0.46 0.54 
Zinc 1.90 1.62 
Iron 0.36 0.16 
Phosphorus 0.01 oid 


The following physical properties were obtained 
from the test bars cast: 








, ? . Navy Specs. 
Actual test J ane mee 46-B.28 
Tensile strength, | 
p.s.i 35,100-40,000 45,000 min. 
Yield strength, 
p.s.i. | 18,600-19,000 —— 
Elong. in 2 in. | 
per cent iz.5-15.5 15.0 min. 
Brinell (500 Kg. | 
30 sec.) | 69.1 —_— 
Fracture ‘Coarse grain and 
Hack of uniformity 
in color 














The microstructure as shown in Fig. 1 reveals 
serious, porosity at the grain boundaries, with severe 
intergranular eutectoid segregation. The first melt 
of silicon bronze was considered a failure. 


Subsequent Melting Results 


Twelve additional melts were cast before a satis- 
factory product was obtained. Since the 13th was 


529 






































cast, we have met all physical requirements, and have 
obtained sound microstructures in our test specimens 
and castings. 

In the first 12 unsuccessful heats we experimented 
with liquid fluxes (glass, borax, and proprietary mix- 
tures) and charcoal covers. The fluxes and covers 
were ineffectual since the constant rolling of the 
metal under the influence of the induction current 


Fig. 1. Photomicrograph revealing porosity and in- 
tergranular segregation. 100X. 





Fig. 2. Alloy cast at 1950 deg. F. 35X. Etchant: 


Potassium dichromate and ferric chloride. 
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prevented the formation of an unbroken protective 
layer. 

The castings were characterized by excessive gas 
absorption as evidenced by puffing on the sprues 
and risers upon solidification, by interdendritic 
shrinkage seen with the naked eye on polished speci- 
mens and detailed under the microscope, and by low 
physical properties resulting from the above condi- 
tions. Minor defects were blow holes and dross 
inclusions. 

The first satisfactory melts were obtained by using 
a hot crucible fitted with a cover, by adding about 
2 Ibs. of 15 per cent phosphor-copper per 100 Ibs. 
of metal after the melt was removed from the fur- 
nace prior to pouring, and by omitting the charcoal 
and liquid fluxes which were previously used. 

Figs. 2 and 3 reveal the structure of the first two 
successful test bars made with hardener A. The 
metal in Fig. 2 was poured at 1950 deg. F.; that in 
Fig. 3, at 1900 deg. F. Note uniformity of grain 
and absence of porosity. 

The physical properties of the test bars cast are 
as follows: 

Tensile strength, p.s.i. 

Yield strength, p.s.i. 17470-19900 p.s.i. 

Elongation in 2 in. per cent 23-35 per cent 

Brinell (500 Kg. 30 sec.) 74-85 

Fracture Fine, uniform grain 


Machinability 


First reports from the machine shops indicated that 
the silicon bronze alloy was hard and brittle, and 


48400-51500 p.s.i. 


Fig. 3. Alloy cast at 1900 deg. F. 35X. Etchant: 


Potassium dichromate and ferric chloride. 
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dulled the cutting tools excessively. This difficulty 
was overcome by reducing the residual phosphorus 
content of the alloy from 0.30 to 0.15 per cent, and 
thereby lowering the amount of the extremely hard 
copper-phosphide constituent. As the melting tech- 
nique improved through familiarity with the alloy, 
the phosphor-copper additions were reduced to 1 oz. 
per 180 lbs. melt with the resultant lowering of 
residual phosphorus to but a trace without adversely 
affecting the physical properties and sound structure, 
and at the same time further improving the ma- 
chinability of the castings. 


Hardeners and Pre-Alloyed Ingots 


Experimental melts were cast using a charge of 
77 parts of copper, 20 parts of hardener (Cu 70, Si 
20, Fe 10 per cent) which we shall call B, and 3 
parts of zinc. Varying percentages of scrap derived 
from this mixture were added to the charges. Sound 
castings and high physical properties were obtained 
on all melts including 100 per cent scrap remelts. 
The average properties and range of 24 tests are 
shown in the Table under Hardener B. 

Additions of scrap and 100 per cent remelts did 
not lower the high physical properties of the alloy. 
Wild scrap of unsuccessful melts, when remelted 
under proper conditions, produced sound castings 
with excellent tensile properties. 

The silicon bronze alloy obtained by use of Hard- 
ener A had lower tensile strength, yield strength, and 
hardness, but higher elongation than the silicon 


bronze obtained from Hardener B. The average 
properties and range of nine tests are shown under 
Hardener A in the Table. 

Ingots, the chemical analysis of which conformed 
to Navy Specifications 46-B-28, were obtained from 
two commercial sources to determine their suitability 
for remelting and casting. The ingots are designated 
as Ingots A and B in the Table, and it is seen that 
their properties are quite similar to each other. The 


typical chemical analysis of these ingots are as fol- 
lows: 


Ingots A IngotsB Navy Specs. 46-B-28 
per cent per cent per cent 
Copper 90.46 90.94 Remainder 
Silicon 4.00 3.91 1.00-5.00 
Zinc 4.33 3.56 5.00 max. 
Manganese 0.34 0.42 1.50 max. 
Iron 0.62 1.17 2.50 max. 
Tin 0.25 None 2.00 max. 
Phosphorus Trace Trace -- 





The results of four tests of ingots A, and nine 
tests of B are included in the Table of physical prop- 
erties. 

The foundry was able to observe three distinct ad- 
vantages in using pre-alloyed ingots over a charge 
consisting of hardener, copper, and zinc. These ad- 
vantages are: 


(1) Fewer weighing operations save time and reduce 
errors in making the furnace charge. 


(2) Melting time is lower for a 180-lb. charge by 2 
to 3 min. 


(3) Less dross forms during the melting. 





Table of Properties and Range Using Hardeners and Ingots A and B 



















































































Hardeners Ingots Navy 
Properties A B A B Specs. 
Average Range | Average Range Average Range Average Range 46-B-28 
Tens. Str. in 50.2 | 48.4-54.1 60.6 54.3-65 54.1 52.4-55 53.9 47.5-58.5 | 45 min 
1000 p.s.i. 
Yield Str. in 17.5 14.5-19.9 26.4 26.3-31.2 25.8 25.5-26.3 25.4 Saree | ctewes 
1000 p.s.i 
% Elongation 33.3 23-64 20.7 15.26 16.75 15-18.5 15.9 13-24 15 min 
Brinell Hard- 78.0 65-86 92.5 86-100 98.0 98-98 91.5 i a eee 
ness (500 Kg 
30 secs.) 
Typical Analysis of Test Bars, per cent 
Copper 93.3 91.48 90.47 91.61 Remainder 
Silicon 3.2 4.26 4.10 3.20 1.00-5.00 
Iron None 1.72 0.70 1.19 2.5 max. 
anganese None None 0.38 0.22 1.5 max. 
Zinc 3.5 2.54 4.35 3.78 5.0 max. 
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Some Special Processing Problems 


Difficulty was experienced in 


soldering silicon 
bronze castings to steel shells. The gas flame, by 
oxidizing the silicon at the surface, produced a sandy 
area over which the lead-tin solder would not spread. 
This condition was remedied by immersing the cast 
ings in 5 per cent hydrofluoric acid, at room tempera 
ture, for 3 to 5 min, before the soldering operation. 

Some difficulty was encountered by the accidental 
mixing of scrap silicon bronze with gun-metal s¢ rap. 
Gates, sprues, and risers would find their way into 
the wrong scrap heap, and finally into the melting 
pot where the melt would be rendered useless. 

A quick spot test was devised for the identification 
of the scrap metal. For the test, one drop of 1-1 
nitric acid is placed on the cool sand blasted, ma- 
Gun metal 


is identified by a light blue coloration. and silicon 


chined, or ground surface of the metal. 


bronze is distinguished by a dark coloration with a 
blue-black border. This acid test has saved many 
melts from contamination. 

Using ingots and hardener from four suppliers, we 
have poured thousands of satisfactory castings rang- 
ing in weight from 1 to 80 lbs., the average weight 
being about 30 Ibs. per casting. The sprues, gates, 
and risers originally used on the same castings made 
of gun-metal had to be altered in many cases to pro 
vide for the higher shrinkage and greater fluidity 
We have found that all tur- 
bulence in the metal as it is filling the mold must be 


of the silicon bronze. 


eliminated by strainer cores, by-pass gates, and slow 
pouring; and that the castings must be properly fed 
by gates and risers to eliminate shrinkage cavities. 

Some trouble was experienced with castings in 
which there were abrupt changes in section thickness. 
Chills and generous fillets were provided to obtain 
a proper temperature gradient during the solidifica- 
tion. 


The production castings have withstood hydraulic 
pressure tests up to 300 Ibs. per sq. in. and air 
pressure tests up to 95 lbs. per sq. in. These were 
regular production tests and are not to be considered 
the maximum pressures that the castings could with- 
stand. 





Corrosion 


In view of the fact that some of our bronze cast- 


ings are joined to steel, and the assembled parts are 
often submersed in sea water, a study oi the contact 


corrosion was made. the relative susceptibility of 
steel to corrode when in contact with silicon bronze 
and guti-mecai was judged by measuring the electro- 


lytic potentials in a 3 per cent sodium chloride solu- 


tion. The potentials across the various cells were 
as follows 
4 rrodin 
i/o} Member | 


Silicon bronze from Hardener A 
Silicon bronze trom Hardener B 
Gun-metal 


Low carbon steel 0.404 
Low carbon steel 0.392 
Low carbon steel 0.417 


Silicon bronze from Hardener A SAE 4340 0.285 
Silicon bronze from Hardener B SAE 4340 0.227 
Gun-metal SAE 4340 0.256 


From the test results it is evident that there is 
little difference in the corrosion properties of the three 
alloys. Silicon bronze obtained from Hardener B 
appears to be the least corroding of the three. 


Summary 


This report presents the major details of one foun 
dry’s experience with silicon bronze. There have been 
disappointments and difficulties, but now we are in 
full scale production with silicon bronze, and there 
is doubt that we will ever go back to gun-metal even 
when the supply of tin becomes more ample after the 
war is over. 

Sound castings with high physical properties can 
be obtained either by use of hardeners, or simply by 
remelting ready-alloyed ingots. The choice of meth- 
od for obtaining silicon bronze depends on the prop- 
erties desired, comparative cost, and ease of charging 
and melting. 

High frequency induction melting offers no serious 
difficulties once the proper technique has been es- 
tablished. It must be emphasized, however, that for 
consistently good results it is highly important to 
charge the metal in a hot crucible fitted with a cover. 

Clean, pressure-tight castings demand good foun- 
dry practice. Proper gating, adequate feeding, avoid- 
ance of turbulence, and slow pouring are all essential. 
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has, under war necessity, changed one depart- 
ment into the manufacture of wooden pipe in 
the place of steel. Perhaps such diversification 
might well be quite general when peace comes 
—or, at least, until the competition of materials 
under normal peace conditions has weeded out 
the upstarts from the durables. 
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In time, all materials will find their true 
level. The round pegs will eventually find the 
round holes. The sooner the correct material 
is adopted for any specific purpose and prices 
are adjusted to correct relationships, the better 
for the general public—and, hence, for the 
manufacturer. —H. A. K. 
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One of the most interesting trends in recent years 
has been the rapid growth in the use of rectifiers for 
supplying the necessary direct current for electro- 
plating, anodizing, electrolytic refining, electroclean- 
ing and other uses. The rectifier has certain advan- 
tages that make it more attractive for many jobs, 
particularly under today's conditions, than the D. C. 
motor generator. In this article Mr. Reinken dis- 
cusses the advantages of the rectifier, and conupares 
it from several engineering stand points with the mo- 
tor generator, using the electroplating application as 
a typical case. If proponents of the motor generator 
for such work feel their favorite has been inadequate- 
ly presented, we hope they will send us equally fac- 
tual material for future publication —The Editors 


Why Use Rectifiers 
for Plating? 


hy L. W. REINKEN 


Chief Engineer, W. Green Electric Co., Inc., New York 





A 6-unit rectifier bank installation used in conjunction 
with a full automatic plating machine. 
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HAT DO YOU DO when you are required to 

select new equipment for your plant? If you 

do as most engineers do, you base your choice 
on the standard practice prevailing in your particu- 
lar industry. This conservatism is usually sound be- 
cause “standard practice” has evolved from the ex- 
perience of your many predecessors who determined, 
by trial and error, which of the several alternatives 
originally available were preferable. It would ap- 
pear logical that if you follow the procedure used 
by many others in your industry you cannot go very 
far wrong. 

However, from the standpoint of most rapid tech 
nical progress the weakness in the “standard practice’ 
policy is the unassailable fact that standard practice 
must necessarily be some years behind the introduc 
tion of new equipment or methods. In fact, if all 
the individuals who are responsible for determining 
what equipments and methods shall be used in our 
industrial plants persistently refused to use any equip- 
ment or method which had not been proven in prac 
tice, there would never be any further technical 
progress. Fortunately for industry, there is always a 
certain percentage of individuals who are willing to 
try new equipment or methods which, in their opin- 
ion. offers merit. Furthermore, there are sometimes 
circumstances which compel the naturally conserva- 
tive to change over whether they like it or not. 

As all engineers and industrialists know, war is 
one of the most potent factors in accelerating tech- 
nical progress. The need for tremendously increased 
production, change-over from one type of product 
to another, shortages of accustomed materials and 
equipment — all of these force even the most con- 
servative of us to rely more upon our judgment 
than upon our textbooks. 


Rectifiers and Motor Generators 


All of this leads up to the fact that the motor gen- 
erator, which in many industrial fields was consid- 
ered to be the only practicable source of DC power, 
now has a very important rival. This rival is the 
metal rectifier. Particularly in the plating field, 
(which includes also such allied processes as elec- 
trocleaning, electropolishing, descaling, anodizing, 
etc.) rectifier equipments of all types and sizes have 
come into widespread use during the last few years. 

The first rectifiers introduced were modest in size, 
built to deliver about 300 amp. at 6 volts. At the 
present time it is no uncommon thing to see single 
rectifiers with outputs of 3,000 amps. or banks of 
such units with outputs of 10,000 and 20,000 amps. 

Although rectifier equipments have been intro- 
duced on a wide scale chiefly in the electroplating 
and metal finishing field, there is no technical reason 
why they cannot be used in other industrial appli- 
cations where the motor generator used to be con. 
sidered standard. The purpose of this article is to 
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provide some comparative data which may be used 
as a basis for beginning a study of the compara- 
tive merits of rectifier and generator equipment 
for any particular application. 

It should be explained that the writer, who special- 
izes in the design of rectifier equipment, is quite 
naturally an enthusiast on the subject of rectifiers. 
In the normal course of events he would be content 
to let rectifiers reach their ultimate place in indus- 
try by the natural process of evolution. However, 
the urgency of the war program, and particularly the 
drastic shortage of motor generator equipment, makes 
it necessary to speak loudly and clearly of the merits 
of rectifiers. 

It should also be understood that in the writer's 
opinion motor generators are, for some applications, 
still the superior of any other form of DC supply 
now available. And, as a matter of fact, the fea- 
tures and performance of motor generator equip- 
ment are now so well known that most of this ar- 
ticle will be devoted chiefly to discussion of metal 
rectifier equipment, with particular reference to con- 
servation of materials, power, and man-hours. 


Rectifier Equipment—Construction 


The basic element of any rectifier equipment is the 
rectifier itself. There are several types of metal 
rectifiers, of which the better known are: 


Magnesium-copper sulphide 


Copper oxide (plate) 
Lead-copper oxide 


Selenium 
These are made in the form of discs which are as- 
sembled, together with connection terminals, and in 
some cases also radiating fins, to form units known 
as ‘‘stacks."’ For some types of rectifiers considerable 
pressure is maintained on the discs in the final stack 
form; for other types only comparatively light pres- 
sure is required for good electrical contact. (High 
pressure is required for the magnesium-copper sul- 
phide and lead-copper oxide; and moderate or light 
pressure for copper oxide plate and selenium types. ) 
In the exceptional case where the required DC 
voltage is comparable to the available AC line volt- 
age (3-phase), it is possible to build a rectifier 
equipment consisting of rectifier stacks only. In most 
cases, however, a transformer will be needed to pro- 
duce the correct AC input to the rectifier stacks for 
the desired DC voltage. For DC outputs of over 
1 kw, fan cooling is generally used to maintain 
the groups of rectifier stacks at suitable temperature. 
In general, the simplest industrial rectifier equip- 
ment comprises basically: 


Transformer Rectifier stacks Fan(s) Housing 
On-off device (switch, circuit breaker, or contactor, etc.) 


To this may be added whatever controls or in- 


dicating devices are justified by the application. Ex- 
amples: 
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Voltmeter, ammeter 

Voltage control (tapped transformers or reactors and 
selector switches) 
or: 
Continuously variable voltage control transformer, 
manually or motor controlled. 

Automatic overload warning and cut-off devices 

Remote or semi-remote controls 

Supervisory lamps, etc. 

Complete equipments are generally housed in light 
gage welded or bolted sheet steel cabinets which, for 
economy in floor space, are usually taller than they 
are wide. Some types are mounted on heavy duty 
roller bearing casters for mobility and simple in- 
stallation. 

Most rectifier equipments are complete units in- 
corporating all auxiliaries such as start-stop devices, 
voltage control systems, meters, etc. This reduces 
installation wiring to the absolute minimum. 


Rectifier Capacity 


A unique advantage of rectifier equipment is that 
individual units may be connected in parallel or 
series to obtain greater current capacity or higher 
voltage. Any number of units may be so intercon- 
nected, without loss in efficiency or performance. 
Most rectifiers are fool-proof against any possibility 
of backfire or interaction whether all or only a 
number of the units are simultaneously energized. 

There is no technical limitation to the size or 
electrical capacity of metal rectifier units. However, 
since rectifier units, unlike generators, may easily be 
interconnected on site, the maximum size of indi- 
vidual units is based primarily on considerations of 
ease of manufacture, shipping, and simplicity of in- 
stallation. Furthermore, large installations made up 
of a number of units provide flexibility for the fu- 
ture. Such installations may be separated at any time 
into their individual units which may then be used 
separately, or, the units may be rearranged to pro- 
vide a different voltage and current capacity. 

By the same token, original rectifier installations 
may be expanded in current or voltage capacity by 
connecting additional units in parallel or series. 

One typical line of rectifier equipments is avail- 
able in sizes up to a maximum capacity of 20-30 
kw. DC. -The physical size and cost of metal rec- 
tifier equipments is determined by the kw. out- 
put and is substantially independent ot the DC out- 
put voltage for which it is designed. Thus, the 30 
kw. unit referred to might be 6 volts 5000 amp., 

12 volts 2500 amp., 24 volts 1250 amp.,........ 
120 volts 250 amp., 240 volts 125 amp., etc., and 
in each case would be about the same size and cost. 


Electroplating 
Heavy duty rectifiers were first applied to electro- 


plating which requires substantial quantities of DC 
power at low voltages and high currents. There is 
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a considerable body of experience available from 
this field and therefore the following data are taken 
from typical electroplating motor generator sets and 
comparable (selenium) rectifier equipments. 


Motor Generator Sets 

A typical motor generator group for an output 
of 6 volts 3000 amp., includes a 30 or 40 h.p. 
motor directly coupled to a generator (25 or 40 
deg. C. rise), exciter (direct-coupled or separate), 
ammeter shunt and control panel. The control panel 
usually incorporates the motor starting devices, me- 
ters, generator field rheostat, pilot lamp, etc. 

The “25 deg. C.” motor generator has a greater 
overload capacity (usually 25 per cent for 2 hrs.) 
than the “40 deg. C.” set. It is somewhat larger 
and heavier than the 40 deg. C. type but is pre- 
ferred because of its overload capacity. (It is be- 
lieved that the 25 deg. C. units are out for the 
duration under Limitation Order L-221.) 

The motor generator is mounted on a _ heavy 
welded-steel frame, and if a direct-connected exciter 
is included the frame must also provide support 
for this unit. The generator shaft is necessarily 
horizontal and the general shape of the unit is longer 
than it is high. The control panel is usually located 
near the generator, and a protective fence or rail- 
ing encloses the floor area allocated to the group. 


Motor Generator—W eight and Size 
For a 25 deg. C. motor generator (set only) of 
the type described above, typical dimensional fig- 


ures are: 


Length — 8 ft. Width — 3 ft. Floor area —- 24 sq. ft. 

Height — 3-4 ft. Weight — Approx. 4500 lbs. 

To this must be added the control panel, which 
may weigh a couple of hundred pounds. 

A typical layout of a motor generator set and 
control panel would require a space allocation of 
approximately 120 sq. ft. (10 ft. by 12 ft.). 


Rectifiler—W eight and Size 

A comparable rectifier equipment rated at 6 volts 
3000 amp. (plus 25 per cent overload capacity) 
would be housed in a cabinet measuring: 

Width — 36 in. Depth — 24 in. Floor area — 6 sq. ft. 

Height — 81 in. Weight — 1700 to 1900 Ibs. 

Since all control and indicating equipment are 
housed in the rectifier cabinet, no provision need 
be made for auxiliary equipment. Furthermore, 
since all live surfaces are internally protected, and 
all moving parts (fans) are likewise enclosed, there 
is no vital need for fencing in a restricted area. 


Efficiency 

Motor generators are usually designed for peak 
efficiency at rated full load. As the load is reduced 
efficiency goes down fairly rapidly, because no-load 


consumption involves not only purely electrical losses 
but also friction and windage. 
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Well-designed rectifier equipment has an efficiency 
at rated full capacity comparable to the motor gen- 
erator. However, as the load is reduced efficiency 
goes up, and may reach its maximum value (higher 
than full load efficiency) at about half load. The 
efficiency then decreases slowly as load is reduced, 
reaching the initial full load value at 10 to 20 
per cent of full load. Hence, efficiency is maintained 
over a load range from about 15 per cent up to 
full load capacity. 


Power Factor and Consumption 

Rectifier equipment, at full load, has a power fac- 
tor of about 0.92 to 0.98, and therefore does not 
abnormally increase the burden on plant wiring. 
Some types of motor generators are deliberately de- 
signed to help compensate for poor power factor in 
other equipment in the plant. 

Rectifier equipment may be started and stopped 
instantaneously even under full load, and, of course, 
there is no heavy starting current or delay while com- 
ing up to speed. Even the comparatively small 
power consumed at no-load may be eliminated by 
shutting down rectifier equipment during tank load- 
ing periods. 

In electroplating or other processes which may 
require several different voltages at different tanks, 
it has been customary to use one or two large gen- 
erators with dropping resistors (tank rheostats) to 
secure the various potentials. The simplicity and 
compactness of rectifier equipment make it prac- 
tical to use individual units for each load, adjust- 
ing the power supply unit to deliver the required 
voltage. This completely eliminates any resistance 
controls in the DC output leads, and also the power 
customarily wasted in these devices. 


Summary 


1. The rectifier equipment uses approximately 40 
per cent of the metals in a motor generator of equiva- 
lent capacity. 

2. The rectifier equipment requires only approxi- 
mately 10 per cent of factory floor area as compared 
to a motor generator set. 

3. Reduced weight, and the use of integral caster 
mounting, reduces installation man-hours and cost to 
the absolute minimum. 

4. The same factors accounting for simple in- 
stallation also make the rectifier equipment easy to 
shift for revised layouts. 

5. The rectifier equipment consumes less power 
than a motor-generator set of equivalent output for 
several reasons: 

(a) Instantaneous start-and-stop permitting shut- 

down between loads. 

(b) Maintained efficiency, even at low loads. 

(c) In electroplating and allied processes, the use 

of individual units permits the eliminating 
of tank rheostats and rheostat power loss. 
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Carbide Dies for Steel Shell Cases 


— Their Servicing 


The WANHTACLHYVe O} steel hell CaseS, NOW lhe Ma- 
jor concern oj a large group of manuf ac turers, de- 
pends for its success on a number of factors. Not 
the least of these is the nature and servicing of the 
drawing dies used. In this article Mr. Glen describes 
in some detail the operating characteristics of ce- 
mented carbide dies for this work and the correct 
servicing practice to obtain high shell-case production 
and maximum die life, together with satisfactory case 
quality. The switch to steel shell cases from brass 
has brought many manufacturers into contact with 
carbide dies jor the 


be )] especi ij 


fy ff time, and this artl le u ill 
utility lo the I) The Editors. 


hy EARL GLEN 


Carboloy Co., Inc., Detroit 


ITH THE CONVERSION 
shell 


from brass to steel for 


cases ranging from 20 mm. up to 90 
and 105 mm., the use of cemented carbide 


drawing dies has now become standard accepted prac- 
tice. Carbide dies were of course being extensively 
used for drawing brass cases due to their longer 
life and lower cost per piece produced. However, 
with the advent of steel shell cases, carbide dies be- 
came a necessity. 

It is almost impossible to obtain reasonable steel 
case production without cemented carbide drawing 
dies. Conversely, therefore, the intensive and ex- 
tensive development of carbide drawing dies has 
made possible the substitution of steel for brass, 
with attendant large scale conservation of critical 
materials, particularly copper. According to U. S. 
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Army Ordnance, for example, the saving on a single 


shell 


contract for 105 mm. totals 12.600 tons of 
critical brass. 

The conversion from brass to steel did not pre- 
sent any unusual die manufacturing problems since 
the carbide dies used (Fig. 1) did not differ a great 
deal fundamentally from carbide dies used in draw- 
ing steel tubing. They have been used for such pur- 
poses for several years with great success. 

The prime difference between most shell case draw- 
ing dies and steel tube drawing dies is the pro- 
vision of a guide ring plate on the former to guide 
the case into the die. When drawing steel tubing, 
the end of the tube is pointed so as to feed readily 
into the die without requiring a guide. In some 
instances of shell case drawing, moreover, rotary in- 
dexing tables are used, eliminating need for the guide 
ring. 

As with any new application of a product, minor 
service difficulties are to be expected if the user 
is not acquainted with the characteristics of carbide 
dies and the proper scheduling and procedure for 
die maintenance. This is particularly important in 
view of the fact that quite a few organizations now 
switching to carbide dies for shell case drawing have 
had little or no experience with carbides in the 
past. 


Service Requirements 


It is absolutely essential that large-scale users of 
carbide dies, as for shell or case drawing, be in a 
position to service and re-cut such dies. Carbide 
dies will produce several times the number of cases 
between servicing operations that are possible with 
dies of other materials. It is however necessary that 
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they be serviced whenever a “wear-ring - appears in 
the die nib. 


In order to maintain continuous op- 
eration without an excessive stock of dies, which in 
turn involves the problem of materials conserva- 
tion, the necessary simple equipment for both polish 
ing and re-cutting of dies should be provided at 
the point of use. It has been found also that when 
dies are not serviced by the user, there is a tendency 
to let them run longer on a job than they should 
for most satisfactory performance both as to die 
life and continuous production quality. 

One reason for this is an innate characteristic 
of all carbide materials. A shell case, when it enters 
the die, presents a relatively sharp edge at the O.D. 
where it first contacts the die approach angle (Fig. 
1). After a period of time, a fine, very small 
“ring” is formed at this point of contact (Fig. 2). 
As soon as this ring forms, the die should be re- 


The surface of the die is polished with a felt 
wheel in the flexible shaft or hand grinder. 


Lapping the die to size, using a diamond powde r, 
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polished to remove it. If not, fine particles of car- 
bide will gradually begin to break out resulting in 
a fairly rapid increase in die wear at this point un- 
til the surface at the ring becomes so rough as to 
cause pickup and even scoring of the bearing. 


Lubrication and Die Wear 


The length of time the average die will operate 
before this ring begins to form varies with the in- 
dividual installation and also depends to a great 
extent on the effectiveness with which the case and 
the die are lubricated. From this standpoint it is 
highly important to see that the lubricant is carried 
through the die by the shell case. The most effec- 
tive means of producing this result is to oxidize the 
shell case or provide it between draws with a thin 
rust coating to which the lubricant will adhere. As 
to the lubricants themselves, a great variety of dif- 
ferent types are currently being used and no definite 
conclusions have béen reached as to the most effective 
type for any given installation. 

It is good practice in drawing shell cases with 
carbide dies to establish a definite period at the end 
of which the dies should be removed for polishing. 
No exact time interval can be given, however, some 
companies being able to run three to four days be- 
fore polishing, while others re-polish their dies every 
8 hrs. The best practice is to watch the operation 
fairly carefully at the outset and determine the ap- 
proximate period of time required before the fine 
ring begins to form. 

The ring formed in a carbide die when drawing 
shell cases is much narrower than that experienced 
in drawing wire or tubing. This is due to the fact 
that there is more of a line contact between the case 
and the die than in any other forms of steel drawing 
operations. 

To remove the light rings, the major requirement 
as far as equipment is concerned is the provision of 
a lathe large enough to handle the dies, a flextble 
shaft or similar type of hand grinder. To remove 
the rings a brass rod is placed in the flexible 
shaft or hand grinder and with this the ring is 
removed and the surface smoothed out, using a 
No. 3 diamond powder. The surface is then pol- 
ished with a felt wheel in the flexible shaft or hand 
grinder, using No. 5 diamond powder (Fig. 3). 

In servicing carbide dies it is important that any 
pickup on the bearing surface of the dies be care- 
fully removed. This is particularly true on the final 
draw die. If pickup is removed with a stone, 
emery cloth, etc., the die can easily be worn out 
faster in polishing it than in normal service. The 
tolerance on the bearing diameter of the final draw 
die is normally only 0.002 in. and once this diameter 
has been exceeded, the die (unless it can be re-cut to 
a larger draw) will have to be scrapped. One pre- 
liminary and intermediate drawing operations, this 
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is not quite as critical, but nevertheless here also it 
is quite possible to wear the die out faster in serv- 
icing it than it does in actual use. Best practice 
is to cut any pickup off carefully with a sharp scraper 
and then polish the surface. 


Die Sizes and Re-Cutting 


As the result of cooperative study with the 
Ordnance Division and shell case producers, it has 
been possible to standardize carbide dies so that 
a single basic die size can be used for all drawing 
operations from the first to the final draw on any 
given type of shell case. As a matter of fact, it is 
possible to start with a die for the final draw of a 
37 mm. shell case, gradually re-cut it as the die wears 
to the first draw on the 37 mm., and when worn 
out for this operation, re-cut it to handle successive 
draws on 40 mm. shell cases. Similarly, a single 
die size can be used for 3-in. anti-aircraft and 105 
mm. shell cases. 

At the present time standardization work is also 
going on to permit interchangeability of dies be- 
tween the 75 and 57 mm. shell cases. On the 20 
mm. and the 90 mm. shell cases — the two extremes 
of the range in which steel shell cases are now be- 
ing produced — one set of dies can also be re- 
cut for all draws, but the die cannot be re-cut be- 
yond this to handle other sizes of shell cases. 

For re-cutting of dies, an internal grinder is re- 
quired. With this, and using a 100 grit diamond 
wheel, the bearing is first re-sized to within 0.001 
in. of desired dimension. The approach angle and 
radii are then re-worked, using the same wheel. 
The wheel is now removed and a steel lap inserted in 
its place and the die is lapped to size, using a dia- 
mond powder (Fig. 4). 

Final polishing is with a buffing wheel using a 
fine diamond powder which should always be mixed 
with olive oil. The buffing wheel should be used 
on a grinder or flexible shaft with the die mounted 
in the internal grinder. In re-cutting, it is also 
important to re-establish the back relief angle to 
the correct specification. 

Proper die maintenance, as to removing of the 
rings in the approach angle as soon as they begin to 
form, will do much to lengthen the life of a die 
on any particular operation and will greatly reduce 
the amount of re-cutting necessary. The more the 
ring is allowed to wear, the greater will be the pick- 
up and the faster the die will wear as a whole. This 
is due to the formation of high spots in the approach 
angle, etc., which cut through the coating on the 
shell case and cause scoring and pickup. 

In addition, proper attention to die maintenance 
will materially reduce the number of dies required 
for any given production set-up, an important point 
in connection with materials conservation, as well as 
in reducing the necessary die-inventory. 
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Chromium-Manganese “Stainless” Irons 


PART 2 


The first instalment of this article — of partscular 
interest now because the “availability” of manganese 
is somewhat greater than that of nickel — appeared 
in our February issue. This concluding section gives 
engineering data on cold-working, mechanical proper- 
ties and corrosion resistance. —The Editors 


BY JOHN M. PARKS 


Instructor of Metallurgical Engineering, 
Rensselaer Polytechnic Institute, Troy, N. Y. 





Effect of Cold Work 


The influence of cold work was determined by 
examining the change in ultimate strength, per cent 
elongation, electrical resistivity and hardness. Figs. 
6 to 10 show these variations with respect to the 
percentage of reduction in area by cold rolling. 

The specimens for cold rolling were prepared from 
the hot rolled 1/4-in. rod by repeated cold rolling and 
annealing. They were worked into a bar which 
was approximately twice as wide as it was thick. 
The bars were then given a 2-hr. anneal at 1800 
deg. F. and furnace cooled in a hydrogen atmos- 
phere. The bars were cold rolled in such a manner 
that the thinnest dimension was reduced. While 
most of the cold rolling produced a change in length, 
the width of the specimens did increase to such an 
extent that a 90 per cent reduction in area doubled 
the original width. Specimens were tested after 
annealing and after a 10, 20, 30, 45, 60, 75 and 
90 per cent reduction in area. 

The variation of ultimate strength with compo- 
sition for different amounts of cold working is shown 
in Fig. 11. For a given per cent reduction in area, 
the ultimate strength drops as the manganese content 
increases, thus indicating that the work hardening 
characteristics of the lower manganese alloys are 
greater. The microstructures (Figs. 3 and 5) in- 
dicate that this change as a structure with less re- 
ject in it will work harden to a lesser extent witu 
a given per cent reduction in area than a structure 
with more reject in it. 

The relation between the ultimate strength and 
the percentage of manganese is one way of evaluating 
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the amount of reject appearing in the microstruc 
ture. As the per cent reduction in area becomes 
greater, the increase in strength of the 12 per cent 
Cr alloys with 20 per cent Mn compared with the 
30 and 12 per cent Mn alloys is probably due to 
an optimum keying action as well as to the influence 
of manganese upon the ferrite-sigma phase relation- 
ships. The influence of manganese upon the 5 
per cent Cr alloys is to increase the ultimate strength. 

The per cent elongation values for the annealed 
alloys show an increase as the per cent manganese is 
increased. (See Fig. 12) This greater ductility is 
due to the dec reasing amount of rejected ferrite found 
in the metal as the percentage of manganese is in- 
creased. The per cent elongation is only slightly 
influenced by the percentage of chromium as can be 
seen by Fig. 13. It will be observed in Figs. 12 
and 13 that the alloy content has little if any in- 
fluence upon the percentage of elongation after a 
reduction in area of over 40 per cent. 

On cold working, the resistivity rises and then 
approaches a constant value as the percentage of 
reduction in area increases. When the metal is over- 
worked, the resistivity rises rapidly thus indicating 
that rolling cracks have been produced. The resistiv- 
ity increases as the chromium and manganese contents 
increase. Two factors operate to make this possible. 


The first factor has to do with the addition of chro 
mium and manganese to austenite. Since any alloy 
addition which goes into solution will tend to in 
crease the resistivity of a solid solution, the resis 
tivity of the higher chromium and manganese alloys 
should be higher. The second factor includes the 
influence of manganese and chromium upon the 
stabilization of austenite and upon the decompo 
sition of ferrite into austenite and sigma phase. In 
general the lesser the amount of reject, the greater the 
amount of alloy addition appearing in the solid 
solution and thus the greater the resistivity of the 
alloy. 

The hardness decreases with increasing amounts of 
chromium and manganese. See Figs. 14 and 15. 
This indicates that in the alloy ranges investigated, 
the manganese and chromium tend to decrease the 
amount of rejected ferrite either by increasing the 
stability of the austenite or by promoting the de 
composition of ferrite. As the cooling rate investiga 
tion indicated, the decomposition of ferrite has little 
influence upon the hardness of the alloys and thu 
the primary effect of the chromium and manganes¢ 
must be the stabilization of the austenite. The hard 
ness curves follow the same general pattern as did 
the ultimate strength curves. This trend is due to 
the fact that both the ultimate strength and hard 
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ness are directly related to the structural changes 
which are indicated by the constitutional diagrams. 


Corrosion Resistance of the Alloys 


Samples of the alloys were tested in several cor- 
rosive media. Strauss solution consisting of 8 per 
cent sulphuric acid and 1 per cent copper sulphate 
rapidly dissolves these alloys at room temperature. 
The low corrosion resistance to sulphuric acid is 
quite common in the high manganese alloys and it is 
believed that the high manganese content of these 
alloys is the basic reason for their lack of cor- 
rosion resistance. A _ solution using the same 
normality and hydrogen ion-copper ion concentration 
ratio was made using in one case a chloride ion as 
the anion and in the second case, a nitrate ion. 
The chloride solution corroded the specimens very 
rapidly. The nitrate solution had not appreciably 
attacked the specimens after a 48-hr. period. 
Weighed specimens were used in determining the 
amount of corrosion loss. The loss in weight of 
the specimens tested in the nitrate solution was 
less than the errors between the analytical balance 
weights. No intergranular corrosion was noted in 
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any of these alloys when a microsection was taken. 

The adaptability of the chromium-manganese steels 
with small additions of nickel, titanium, copper, 
molybdenum, and silicon have been investigated by 
Legat*® and by Chimushin®®. Legat gives the cor- 
rosion resistance of the 18 Cr, 9 per cent Mn 
steels to 0.5 per cent hydrochloric acid, 0.5 per cent 
sulphuric acid, and 10 per cent nitric acid. His 
tests also indicate the low corrosion resistance of 
these manganese steels. 

These steels with and without small additions of 
nickel show good resistance to the dilute hydro- 
chloric acid solution; 10 per cent nitric acid shows 
some attack on these steels and the loss ranges from 
0.05 to 0.5 grams per sq. meter per hr. Chimushin 
considers the 9 Cr, 18 Mn, 3 per cent Ni steel 
with and without titanium additions, suitable for 
apparatus used in nitric acid manufacture but also 
considers the 18 per cent Cr, 7 to 17 per cent Mn 
steels to be of little value for this purpose. In these 
steels the ratio of titanium to carbon of 5 to 1 
must be maintained. 

The standard procedure for determining corrosion 
resistance is satisfactorily outlined in the description 
of the Huey test?*. 
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Summary and Conclusions 


The structure of the chromium-manganese irons 
containing from 5 to 12 per cent Cr and from 12 
to 30 per cent Mn is duplex and consists of aus- 
tenite and ferrite or austenite and sigma phase de- 
pending upon the composition and heat treatment 
of the steel. The influence of manganese is to re- 
duce the amount of rejection while the chromium 
from 5 to 12 per cent has little influence upon the 
amount of rejection. The effect of water quenching 
and furnace cooling upon the hardness has little 
influence although the decomposition of ferrite into 
sigma phase is encouraged by the slower cooling. 

The irons studied have low corrosion resistance to 
sulphuric acid and hydrochloric acid although they 
possess fair resistance to nitric acid. Although the 
literature is saturated with corrosion resistance data, 
further tests should be run either under actual serv- 
ice conditions or by use of the Huey Test in order 
to obtain comparable corrosion data. 

Cold rolling tests indicate that greater hardening 
is obtained for a given percentage reduction when 
cold working the lower manganese irons. In gen- 
eral the 12 per cent Cr irons will be able to be 
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Figs. 12, 13, 14 and 15. The influence of cold rolling 
and composition upon the percentage of elongation 
and hardness. 


worked to about a 60 per cent reduction in area be- 
fore they start to fail due to overworking. In this 
working process, an ultimate strength of over 200,000 
lbs. per sq. in. may be attained. The 5 per cent 
Cr irons do not attain this strength on cold work- 
ing. The percentage of elongation drops rapidly 
as the amount of cold reduction increases and 
asymptotically approaches zero. Figs. 6 to 10 re- 
veal the general effects of cold work upon these 
low chromium alloys. 

The commercial use of these irons for structural 
purposes may be of some importance. At the present 
stage of development, the ultimate strengths of these 
cold worked irons ate not equal to the ultimate 
strengths of the cold worked chromium-nickel 
steels although increasing the strength of the chro- 
mium-manganese irons by use of molybdenum, 
titanium, and other elements may overcome this 
difficulty. The chromium-manganese irons have 
equal if not better ultimate strength in the an- 
nealed condition compared with the chromium-nickel 
steels in the same condition. This may be of 
some importance in the consideration of these irons 
for welded structures or for casting purposes espe- 
cially if die casting of steels ever becomes a reality. 

Additional research could well be spent in trying 
to perfect the iron-chromium-manganese alloys. The 
influence of carbon is given in some detail by Brihl 
but the influence of small amounts of titanium, 
molybdenum, columbium, silicon, vanadium and 
copper upon the physical properties and the struc- 
ture is not too well known. The addition of these 
elements to the chromium-manganese-iron base may 
make a very satisfactory alloy and thus enable it to 
compete more favorably with the chromium-nickel 
steels. 

Further research with respect to carbon additions is 
under way at the present time and it is hoped that, 
by proper heat treatment and cold work followed by 
heat treatment, an ultimate strength equa! to the 
chromium-nickel steels may be attained. 
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Tin Conservation in Britain—l 


, ' 
O) very often ti days that American 
1} Ti ; Z l ad { 4 }} , a Cc ) ] }} r ida I) 1 A. ] f c }}] c if pre b 
4 / * . “ e . j 
might be simplified in certain cases by more care- 


crutiny of British experience with similar situa- 
tions. Here, therefore, for the benefit of those 
American engineers who are harassed by the need to 
design products using no-tin or low-tin alloys and to 
olve manufacturing problems precipitated by the use 
yf unfamiliar tinless alloys, is a review of British 
practice in formulating and handling solders, babbitt 
bearings, bronzes and protective coatings that hold the 
j j [ Qa 1171101 u 

The first half of thi 
te, appeared in our February issue. 
The Editors 


p)? 


articieé, on the general lin 


by JOHN IRELAND 


General Manager of the 
Tin Research Institute of Great Britain 


OLDER ACCOUNTS FOR almost 20 per cent of tin 
consumption. It is most commonly used as tin- 
The func- 
tion of tin is to provide a low melting point alloy 
which readily ‘‘wets’’ and adheres tightly to other 
metals, and, by varying its proportion, to provide 
solders with a range of melting points and varying 
speeds of solidification. 


lead alloys of various compositions. 


There is no difficulty in finding alloys with which 
quite strong soldered joints can be made. The use 
of some of these as substitutes in the present emerg- 
ency is ruled out by reason of scarcity, as for in- 
stance, cadmium. A number of alloys have an in- 
conveniently low melting point, such as those con- 
taining bismuth. Apart from costliness, these are 
useful only at or about room temperatures. 


Substitute Solders 


There are, however, numerous alloys containing 80 
per cent or more of lead alloyed with up to 5 per 
cent of silver and a few per cent of antimony, and 
so on. All these make serviceable joints. They have 
some drawbacks however. For instance, lead-rich 
solders are in some cases less resistant to corrosion, 
and although the temperatures at which they have 
to be applied are some 100 deg. C. (200 deg. F.) 
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above that of tin solder, they have a lower creep and 
fatigue strength at such temperatures as are commonly 
met with in processing food cans or in the armatures 
of high-duty electrical gear. 

{This statement is not in accord with the findings 
of R. H. Lueck, “Wartime Changes in Metal Con- 
tainers,”” Food Industries, Aug. 1942, pp. 57-63, who 
says that creep tests at sterilizing temperatures (250 
deg. C., 480 deg. F.) shows better strength for 97.5 
Pb, 2.5 Ag or 92.75 Pb, 2.25 Ag, 5 per cent Sn than 
for 60 Pb, 40 per cent Sn. Except for canned milk, 
the United States canmakers have switched almost 
completely to lead-silver. The long use of the Silber- 
stein lead-silver-copper solder in electrical equipment 
indicates that, whatever the laboratory tests say, the 
solder is usable in actual service—Editorial Note. } 

There is the further difficulty that solders con- 
taining little or no tin have difficulty in wetting the 
surfaces of the metals to be joined, unless an active 
flux is used. This involves slower soldering opera- 
tions and greater care is necessary to get rid of flux 
residues. With these difficulties in mind, substitution 
can be and is being effected. 

The soldering of can bodies absorbs an important 
amount of tin, and in substituting a lead-rich solder 
in place of the 50/50 alloy commonly employed, the 
higher temperatures cause charring of some qualities 
of lacquers. This difficulty has not yet been over- 
come. 

Other and so far more fruitful measures of con- 
servation have included: First, the complete elimina- 
tion of the use of solder; second, use of solders of 
lower tin content; and third, the use of restricted 
amounts of solder. The simplest example of the first 
measure was the prohibition of the use of solder for 
smoothing-off automobile body work. Other meth- 
ods of joining, such as brazing and welding, have 
been adopted, but as new plant and new production 
schemes are involved, these have not often proved 
practicable. 


Revised Specifications 


The use of solders with a lower tin content has 
been studied by a special committee of the British 
Standards Institute, and a revised specification con- 
taining only five qualities of solder has been pub- 
lished, as shown in the Table. These provide an 


METALS 


AND ALLOYS 























economical solder for each type of use. 

fSolders C, G, and M have tin contents above the 
maximum prescribed in the United States by WPB. 
There is room for some argument whether the low- 
tin solders may not tend to be applied more heavily 
so that the actual weight of tin, when lead-tin solders 
are used, may sometimes be as great as when lower 
lead contents are employed. However, some solder- 
ing operations, with a sufficiently active flux are be- 
ing carried on with lead-tin solders of only 5 or 10 
per cent Sn.—Editorial Note.} 

Still further progress on these lines is being studied 
and may be aided by the addition of other metals, 
particularly silver, but the supply position of such 
additional metals has to be carefully kept in view. 

The prospect of saving by reducing the amount 
of solder used per joint is encouraging. Many mil- 
lions of small electrical connections are made every 
week in telephone equipment, radio sets and other 
electrical instruments. ‘So far only tin-rich solders 
have been found to give the necessary quick-setting 
reliable joint with a non-corrosive flux, but an im- 
portant reduction in the amount of solder used can 
be effected by employing the solder in the form of 
thin wire, preferably cored with solder. In one case 
a firm changed over from 14 gage solder wire to 16 
gage, and used practically the same length of wire 
but consumed only 60 per cent of the weight. 

The joining of lead-sheathed cable also uses large 
amounts of tin, but it has been found that by care- 
fully controlling the shape of the joint, that is, in- 
suring that the solder gets between the lead surfaces 


to be joined, while the external wipe is kept to a 
minimum, the amount of solder used can be reduced 
to 30 per cent or less. 

A typical joint is shown in Fig. 1. Such joints 
have passed all the usual tests, and action is being 
taken to improve current practice. Similar economy 
is possible in the joining of lead piping in domest: 
water and gas installations. The male and female 
cone joint shown in Fig. 2 has withstood 1,130 lbs 
per sq. in., at which pressure the lead pipe itsel! 
fails. 


Fig. i. Joints on lead cable made DY Ihe 


} j anu * a : . j } Ly ‘ 
ladle method. The ordinary wiped joint (right) re 


quired 21 oz. of solder, but the new type of join 
(left) needed only 7 oz. (Courtesy: Post Office En 


§/NeeviNg Research Station) 





Table of Analyses of British Standard Soft Solders 
(Extract from B.S. 219; 1942) 





B.S. | Use for which the solder is Tin, Antimony, 
Grade primarily intended per cent* per cent 


Max.| Min. | Min.| Max. 











work, general work 








D |Lead cable wiped ‘joints, 
plumbers’ wiped joints 


30.0 | 29.0 | Be wy, 





G |General electrical purposes,| 42.0 | 41.0 | — 
tinned electrical joints. Zinc 


and galvanized iron-work 





and hand soldering 





ae 


N [Dipping solder, for radiator] 18.5| 18.0 | 0.75| 1.0 
manufacture, etc. 

















C |Tinsmiths’, coppersmiths’ fine] 40.0 39.0 | 2.0 2.4 


M |Special tinsmiths’ fine workj 45.0 | 44.0 | 2.3 | 2.7 














Impurities 
Aluminum, Iron, Arsenic, Total. 
Zinc or per per per 
Lead] Cadmium | cent cent cent 
(See Max. Max. Max 
Note’) 
0 0.02 | 0.05 0.25 
| 
0 0.02 0.05 0.25 
be | 
Vv 
ee 
= 0 | 0.02 | 0.05 0.25 
& 
S) 
aA 
v —_ — ae a 
= 0 0.02 0.05 0.25 
0 | 0.02 | 0.03 | 0.25 
| 
} 














* The figure 0 implies that the amount of the element present must be so small as not to be determinable in ordinary routine 


chémical analysis. 


* When solders with lower percentages of tin are now in satisfactory use for any of the above purposes they can continue 


to be so employed. 
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This joint is made by cutting the ends of the lead 
pipe with the tools shown in Fig. 3. Solder in the 
form of prefluxed foil is wrapped around the male 
end and the joint is assembled. It is then heated 
with a blow lamp until the foil melts, thus sweating 
the two ends together. The making of this type of 
joint calls for no more than the usual amount of skill, 
takes only a few minutes to complete, and requires 
only 1 per cent of the solder used on the normal 
plumber’s wiped joint. 

{Lead-burning techniques, as stated by Willard 
(Metals and Alloys, Feb. 1941, page 174) can be 
used to avoid need for any wiping solder. A wiping 
scheme by which a much smaller solder fillet than 
the ordinary one does as good a job, is reported by 
J. T. Lowe, “Using less tin in cable joining, Bell 
Laboratories Record, July 1942, pages 276-277.— 
Editorial Note.] 


Replacements for Tin in Bronzes 


Bronze and gunmetal normally amount to about 
20 per cent of Britain’s tin consumption. In these 
alloys tin is used to the extent of from 1 to 15 per 
cent, alloyed chiefly with copper and small quanti- 
ties of phosphorus, lead, and so on. The function 
of tin is to provide strength and corrosion resistance. 
Where however, these qualities can be pared down, 
economy has in the first place been effected by re- 
stricting the use of richer tin alloys and replacing 
them with some alloy containing less tin, e.g. the 88- 
10-2 has been replaced with the 88-8-4 alloy so wide- 
ly adopted in the United States, or with 85-5-5-5. 

This type of change has been possible in many 
cases, and substantial economies have been effected. 
In a few instances zinc has replaced tin entirely where 
brass can be substituted for bronze. In other cases 
it has been possible to utilize steel, as for instance, 
for the backing material of bearings lined with white 
metal. 

From the metallurgical engineer's viewpoint the 
most interesting substitution is the use of silicon 
bronzes. These have been made the subject of 
British Standards War Emergency Specification No. 
1030. The composition is: Si 1.5 to 5, Mn 1.5 max., 
Zn 5 max., and Fe 2.5 per cent max. Test bars 
must have an ultimate tensile strength of 45,000 lbs. 
per sq. in. and an elongation of 15 per cent. 

Alloys of this type have been on the market for 
a number of years, and it is established that the sili- 
con confers excellent resistance to corrosion with good 
tensile strength. While tin was freely available the 
tin bronzes were much more extensively used, but 
under present conditions silicon bronzes are arousing 
a wider interest. It is well worth while to study the 
special limitations, and to take the special precautions 
required in the casting of silicon bronze, and thus 
effect a greater degree of substitution than hitherto. 
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Bearings are another important use of tin. In this 
case it is used in three types of alloys, Babbitts, lead- 
rich white metals and bronze. Babbitt consists of 
about 90 per cent Sn, alloyed with antimony and a 
little copper. The function of the tin is to provide 
a surface that retains its oil film, resists wear even 
under considerable load and at high speeds, does not 
score or seize on to the shaft, and stands up even 
when the oil is scarce and grit gets between the rub- 
bing surfaces. 


Alternates in Bearings 


No metal provides so satisfactory a combination of 
these qualities as does tin [This might be modified 
to except cadmium, were the cadmium supply suff- 
cient to afford relief —Editorial Note.}, but in many 
bearings, conditions of loading, cooling or lubrica- 
tion can be so controlled that substitution can be 
effected. 

In general, lead is the substitute metal employed; 
this is usually hardened with antimony, tin, and cop- 
per. The chief limitation of lead-base bearing 
metals is their tendency to squeeze out, and for this 
reason tin-rich Babbitts are still standard practice in 
England for high-speed bearings subject to fluctuating 
loads, such as big-end and crankshaft bearings of in- 
ternal combustion engines. 

For other bearings working under less severe con- 
ditions, or where the bearing lining can be kept very 
thin, the lead-base alloys are now being adopted. 
This is particularly true of bearings in a wide variety 
of machinery which operates under only moderately 
severe conditions. Formerly the ease of manufac- 
ture and the wide margin of safety provided by a 
tin-rich alloy has made bearings containing 40 to 60 
per cent of tin extremely popular. 

[These alloys, essentially of solder composition, 
have not been considered as affording a useful “mar- 
gin of safety” in the United States because of their 
very low melting point and extreme softness. Their 
use here seems long to have been abandoned as a 
woeful waste of tin, the bearing behavior being defi- 
nitely inferior to regular tin-base or regular lead-base 
Babbitts.—Editorial Note.} 

The present British program excludes such uses of 
tin and substitutes lead-rich alloys. This will effect 
a large economy, as tin-rich bearings are scrapped 
and replaced with alloys‘containing only 1/4 or 1/5 
as much tin, some sections of the industry should be 
self-supporting for a considerable period. 


Valuable American Developments 


Much research has been expended on improving 
lead-base alloys. Additions of calcium, arsenic, cad- 
mium and a host of other elements, alone or in com- 
bination, have been used. Each has its limitations, 
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and special precautions have to be taken either in 
manufacture, in operation, or in both. The bond- 
ing of the lead-rich white metal to its backing is 
always difficult, and in operation troubles may arise 
through the rapid loss of strength at high tempera- 
tures. 

Recent experiments in the United States in which 
small additions of silver or of arsenic have been 
utilized, may make practicable a wider substitution of 
lead-base bearings, and this and other possibilities 
are being studied carefully. 

In many lesser uses of tin, substitution has been 
carried to the 100 per cent point. For instance, no 
pewter is now allowed to be made. Tin foil for 
wrapping is almost eliminated. It was extensively 
used for wrapping the more expensive grades of 
cheese. “Substitution’”” has been facilitated by the 
complete disappearance of such cheese from the Eng- 
lish market. | 

Collapsible tubes have been less easy to eliminate, 
and indeed for certain medical preparations no sound 
substitute has been developed, but such uses are small. 
No non-metallic containers so far proposed have re- 
ceived broad acceptance. From the tonnage viewpoint 
the most important use was as a container for tooth 
paste. In this case the problem was complicated by 
wartime changes in the composition of the pastes, 
but a change-over to lead, coated with a thin veneer 
of tin, has not been effected, and for at least 90 per 
cent of the tin previously used in collapsible tubes, 
lead is the effective substitute. 

{American experiments with plastic tubes and in 
feasible shifts to other methods of packaging than 
tubes, indicate that metal collapsible tubes that re- 
quire even a thin tin coating will soon be dispensed 
with.—Editorial Note.} 


Other Economies 


Tin oxide as an opacifier in vitreous enamels and 
earthenware glazes has been practically eliminated. 
Where shipping facilities permit importation, sub- 
stitute metallic oxides will be employed, but in gen- 
eral, a lower standard of whiteness will have to be 
accepted. 

Apart from metallurgical or chemical questions, 
many other difficulties are involved in tin economy, 
such as availability of plant, lack of workpeople ex- 
perienced in the new techniques, and so on. 

Substitution is a balance between the scarcity of 
the element concerned and the effort needed to dis- 
pense with it. Every aspect of each use of tin is be- 
ing carefully studied in co-relation with the changing 
conditions imposed by Britain’s intensifying war 
effort. Substitution will be carried further as al- 
ternative techniques are brought into production, but 
the chief economy is being effected by everyone 
learning to go without until the war is brought to a 
successful conclusion. 
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Fig. 2. Section through a standard ¥/>-in. bore lead 
pipe joined with “ Amalgaline’’ solder foil. This 
joint withstood a pressure of 1,130 lbs. per sq. in. 





Fig. 3. These simple tools are used to make male 

and female cones on lead pipe prior to joining with 

thin solder foil. (Courtesy: George Jennings 
{Lambeth} Ltd.) 
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Precision Gages of Glass 


hy COL. H. B. HAMBLETON 


Gage Section, Office Chief of Ordnance 


( 


Brig. Gen. H. T. Safford examines an exhibit of standard types of 


J j 
gages at the Frankford Arsenal. 


new glass gages replacing steel 

















A plain plug glass gage, which replaces a steel gage in the Frankford 


Arsenal, is used to determine the 


Here is another striking example of conservation 
in the use of materials for and by Army Ordnance. 
This particular development—the use of glass in- 
stead of steel for precision gages—has a double- 
barreled interest for our readers: Not only does it 
involve the replacement of a metal by a non-metal 
in a “traditional” metal-application, but it provides 
a new approach to gaging and inspection practice 
for metal-working engineers. No doubt this par- 
ticular “substitution” can be extended to analogous 
critical steel uses, and—as the author states—it does 
appear to be permanent in nature, with everything 
that means for post-war applications. —The Editors. 


HE PROGRAM FOR CONSERVATION of critical ma- 

terials set up months ago by the Ordnance De- 

partment of the U. S. Army, has gone a long way 
since its inception. Furthermore, its research en- 
gineers have made some changes, quite revolutionary 
in character and far reaching in their results. 

Among the most spectacular is the substitution of 
glass for steel in gages,—this change releases critical 
tool steel, which is vitally needed for other uses in 
munitions manufacture. The amount is not incon- 
siderable as there are hundreds of thousands of 
steel gages now in use in ordnance arsenals, ord- 
nance owned factories and industry in general, em- 
ployed in turning out munitions. 


Glass vs. Steel 


Glass gages, with their frangibility characteristic, 
would seem to be an anomaly, especially in view of 
the fact that until now, gages have been made from 
the toughest of steels. This anomaly dissolves when 
one reviews some of the other characteristics in- 
herent in glass. 

In the first place, frangibility is not the liability 
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inside diameter of a metal part. 


Markings on the handles of new glass gages, which 
replace steel gages in the Frankford Arsenal, are 
produced by acid etching. 


one might at first expect; in fact, it is an asset, for 
it teaches the inspectors to have respect for a very 


nice tool. Furthermore, a dropped glass gage either 
breaks beyond repair and thus automatically retires 
itself, or it is undamaged and its usefulness unim- 
paired. On the other hand, a dropped steel gage is 
always under suspicion until checked in the labora 
tory, for it may be bent or sprung just enough to 
go undetected by the inspector and thus pass poor 
work. 

Increased dimensional stability is also obtained 
through another physical property of glass—its lower 
thermal conductivity as compared with steel. Due to 
the exceptionally small tolerances required on much 


of our munitions production, even the heat from the 








A steel plug gage is compared with a glass plug gage 


inspector's fingers will occasionally expand a steel 
gage to a point where considerable trouble is thereby 
The thermal conductivity of glass is so low 
that no difficulty is experienced from this factor. 
Another physical property inherent with glass is a 
coefhicient of expansion that is low; this can how- 
ever, be made to vary by changing the composition 
of the glass. Through this control, glass for gages 
can be made up with almost any desirable coefhcient 
of expansion, which is a material advantage, in that, 
the parts gaged vary widely as to this factor. On the 
other hand, no such flexibility is possible with the 
steel used in gages, as its coefficient of expansion is 
definitely set at 0.000006 in. per in. per 1 deg. F. 
Directly related to this characteristic is the fact 
that the lower the coefficient of expansion of glass, 
the greater is its hardness and stability against 
chemical attack and weathering in a humid atmos- 


caused. 


which replaces it at the Frankford Arsenal. 


phere. Naturally, hardness and a high wear resist- 
ance is a ‘‘must’’ for gages regardless of the material 
from which they are made. Experience has already 
proved that glass gages are the equal if not the super- 
ior of steel gages from the standpoint of wear. 


A Direct Comparison on Cartridge Cases 


More than six months use at the Frankford 
Arsenal and elsewhere have proven the practicality of 
glass gages beyond peradventure, although they are 
still more or less in the experimental stage. This use 
indicates that eventually, a large proportion of the 
standard plain gages in use will be made from glass. 
Furthermore, the advantages of glass over steel for 
this purpose are so many, that there is little doubt 
but what the glass gage has come to stay and that 
it will be standard with industry after the war. 
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Checking an inside diameter of a cartridge case with 


A direct comparison was recently made between 
a glass and a steel gage used on identical work, a 
medium size artillery cartridge case. The glass gage 
had checked approximately 163,000 cases without 
perceptible wear, not even as much as 0.00005 in. 
wear, which was quite remarkable. The steel gage 
had checked about 800,000 cases and showed a wear 
of 0.0007 in. Particular attention is directed to the 
fact that the glass gage was originally almost up to 
maximum of tolerance permitted and the steel gage 
was to the maximum tolerance. 

This makes the comparison all the more striking. 
This particular function is a real test for any gage 
inasmuch as the component is drawn, not machined, 
and the gage has to round up the mouth of the 
cartridge case. A drawn cartridge case is not per- 
fectly round at the mouth. Furthermore, it is to be 
noted that brass is much harder on a gage than steel, 
inasmuch as brass has a tendency to lap the gage. 
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one of the glass gages, which are replacing steel gages. 


Types of Gages and of Glass 


Already the Ordnance Department has standard- 
ized on the following four types of glass gages: (1) 
Plug gages of 14 in. and more in diameter which 
include plain plugs, no-go and double end plain 
plugs; (2) ring gages, go and no-go, plain, twin 
and combination ring and snap gages; (3) snap 
gages and (4) profile and position gages. There is 
little doubt but that there will also be included 
certain types of flush pin gages with pins in excess 
of 4 in. and chamber gages for measuring the profile 
of a part such, for instance, as a cartridge case. 

If this idea proves out as anticipated, chamber 
gage practice will be revolutionized. While thread 
gages of glass are considered impractical at this time, 
it might be possible to mold coarse threaded sections 
of this material. 


























Checking the inside diameter of a cartridge case with 
one of the glass gages. 


As to type of glass, the Ordnance Department will 
accept gages or gage blanks made from either lime 
glass or boro-silicate (Pyrex) glass or a light flint 
glass. However, it does not hold rigidly to the 
above types, but will accept gages of glass of dif- 
ferent composition if full and sufficient evidence is 
provided that such proposed gages are equal in all 
respects to the gages covered by its specifications. 
Maximum hardness, maximum abrasive resistance and 
dimensional stability are requisite. In this connec- 
tion we might state that the boro-silicate formulas 
are among the hardest and most abrfsive resistant 
and the thermal expansion is only about a third or a 
quarter of the thermal expansion of most metals, and 
this includes the carbon steels. 

In gaging, it is almost impossible to avoid scratch- 
ing entirely, especially in certain types of work. 
Scratches on steel gages raise burrs which increase 
their size and permits them to pass offsize parts. 
While glass will also scratch, no burrs are raised 
thereby, and their usefulness remains unimpaired. 
Rust is another detriment to steel gages, and careful 
attention must be paid to their greasing every time 
they are put into temporary storage or shipped, and 
cleaning when put back into use again. On the 
other hand, there is no rusting with glass gages nor 
does perspiration etch them. 

Greater visibility when gaging is possible with 
glass gages and they are light and more easily han- 
dled than are steel gages. Also seizing or galling, 
which is particularly noticeable when gaging copper 
or brass components with a steel plug gage is lack- 
ing when using glass gages. These factors have 
speeded up the work of gaging on some parts by as 
much as 50 per cent. 
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Glass manufacturers are showing a most coopera- 
tive interest in this program from the viewpoint of 
developing correct glass formulas and furnishing 
blanks made therefrom, to the gage manufacturers. 


Manufacturers of Glass Gages 


Glass manufacturers who have already furnished 
the Ordnance Department with gages include, the 
Corning Glass Works, Corning, N. Y.; the A. S. 
Heisey Co., Newark, Ohio; the Fischer & Porter Co., 
Hatboro, Pa.; the T. C. Wheaton Co., Millville, 
N. J., and the Specialty Glass Corp., Newfield, N. J. 
Among glass makers possibly equipped to manufac- 
ture glass gage blanks are the following: The Libbey 
Glass Co., Toledo, Ohio; the Sneath Glass Co., 
Hartford City, Ind.; the Duncan & Miller Glass 
Co., Washington, Pa.; the Federal Glass Co., Colum- 
bus, Ohio; the Anchor Hocking Glass Corp., Lan- 
caster, Ohio, and the Jeannette Shade & Novelty Co., 
Jeannette, Pa. 

In order to achieve the greatest mechanical strength 
possible, glass gage design is varied slightly from 
that used in the making up of steel gages. While 
the strength of glass in compression is usually in ex- 
cess of 100,000 Ibs. per sq. in., its tensile is down to 
between 5000 and 15,000 Ibs. per sq. in. Therefore, 
increased area in many cross sections is incorporated 
in their design. Also, all exposed edges must be 
beveled or finished to a radius to minimize chipping 
or breakage when dropped or handled roughly. 

One glass concern has designed a complete line of 
plug and ring blanks to correspond with the Ameri- 
can gage design steel blanks as outlined in Com- 
mercial Standard, CS 8-41. Both molding technique 
and the functional use of glass gages were carefully 
considered while developing these designs. This is 
one of the most constructive moves in the glass gage 
field yet made within the glass industry. However, 
the ultimate is far from being attained at this date 
and glass companies will have to do considerable de- 
velopment work to produce satisfactory blanks. 

The burden of educating the steel gage manufac- 
turers in the proper methods of finish grinding the 
blanks will also fall on the shoulders of the glass 
industry. The service will include furnishing glass 
blanks with precision centers for final grinding at 
steel gage factories. This can be readily done as 
many glass companies have already developed con- 
siderable technique in such glass machines and could 
readily apply it to centering the gage blanks. It is 
quite possible that the glass companies making gage 
blanks would be called upon to do some rough grind- 
ing because of *the diameter variation inherent in 
molding. They should also be in a position to advise 
steel gage makers as to the grinding wheel composi- 
tion, grinding speed, coolant and method of final 
lapping as applied to the particular type of glass 
blank they are supplying. 
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NUMBER 5 


PROCESSES AND PROCEDURES 
Welding 


Welding Processes —a Summary 


Welding is the process in which two or more pieces of 


metal are permanently joined by heating to a state of plas- 
ticity or of fusion — oftentimes accompanied by the applica- 
tion of pressure. Brazing or soldering being a method of join- 
ing metals by the use of lower metling point non-ferrous mate- 
rial (hence there is no fusion of the materials being joined), 
will not be considered in this brief outline of welding processes. 


Gas Welding Processes 


For convenience, welding will be discussed under two gen- 
eral headings: pas and electric processes. The gas welding 
processes are “fusion” processes; that is, they depend on the 
melting, or fusion, of the surfaces to be joined. Also a 
welding, or filler, rod is used. This rod may be similar in 
composition to the materials being welded. 

In the gas welding processes the heat of the gas flame 
melts the rod and this fused material flows into the joint or 
space between the pieces being welded. This deposition of 
material from the welding rod plus superficial melting of the 
base metal being welded creates a strong bond. The weld has 
a structure similar to that of cast material because of its 
slow cooling from the molten state. Heat treatment after weld- 
ing may aid in refining this cast structure as well as re- 
lieving stresses. Many commercial metals and alloys can be 
gas welded; however, high carbon, tool and stainless steels, 
malleable iron and a few non-ferrous metals are not usually 
welded by this process. 

Of the common gases used for welding, a mixture of oxy- 
gen and acetylene (the oxyacetylene process) is most common. 
A torch that mixes and burns these two gases in controllable 
ratios is the important item in this welding process. By con- 
trolling the ratio of oxygen to acetylene being burned by 
his torch, the welder can produce a reducing (carburizing), 
neutral or oxidizing flame depending on requirements of the 
materials being welded. Welding rods are used in this 
process; this means that the welder has both hands occupied 
— one manipulating the torch, the other holding the welding 
rod. Some types of work, therefore, must be clamped in jigs 
before the operator can start welding. 

Before welding, the surfaces to be joined must be cleaned 
so that they are free from scale, dirt, corrosion and grease. 
To help protect the molten weld material and to improve the 
soundness of the resulting weld, flux is used. This flux may 
be applied directly to the weld, or to the welding rod as a 
solid (powder or paste) or as a liquid. 

The oxyacetylene torch is used largely for welding fer- 
rous materials, especially sheet stock. Besides its wide ap- 
plication to welding, the oxyacetylene flame has other impor- 
tant uses such as brazing, flame cutting and flame hardening. 
Oxyacetylene welding apparatus may be very portable if bottled 
(or compressed) gases are used. For the large, fixed installa- 
tions acetylene generators are often used; oxygen is usually 
purchased. 

Portable and manually operated gas welding equipment 
has a low first cost and a very wide range of applications 
especially in the job shop, and in structural or maintenance 
fields. The larger installations in both job shops and high 
production factories likewise have wide adaptability. The 
automatic oxyacetylene equipment is used mostly with sheet 
steel (26 to 14 gage) in such operations as forming tubing. 


Electric Welding Processes: Arc Welding 


Welding by electricity is accomplished by two general 
methods: (1) arc welding (a fusion process) and (2) resis- 
tance welding (where the parts to be joined are heated to a 
plastic state by. the passage of the electric current and then 
subjected to localized pressure which creates the weld). 


In the various arc welding processes, an electric arc 
is formed between an electrode and the work to be welded. 
If needed, a “‘filler’’ material (obtained by melting a weld- 
ing rod in the arc) can be fused with the molten ee mate- 
rial to make the weld. 

The DC carbon arc is one of the oldest electric welding 
processes. Here the work is usually positive and the graphite 
electrode is negative; a filler or welding rod is often used 
with this process. Equipment for manual single operator 
DC carbon arc welding is usually portable as either a gaso- 
line, diesel or electric motor may fe used to drive the DC 
generator. Multi-operator welding units are not generally 
portable. 

In the DC metal arc welding process the arc is struck 
between the work and an electrode just as in the case of the 
DC carbon arc. In this process, however, the electrode is 
metallic and does double duty as electrode and as filler rod. 
In most commercial practice a shielded electrode is used. 
This is a metallic rod coated with a solid covering that forms 
a protective atmosphere about the weld and also has bene- 
ficial slagging properties under the influence of heat from 
the arc. This type of arc welding has a wide range of ap- 
plications: ferrous materials, aluminum, copper alloys, nickel, 
Monel, Inconel, etc. 

AC metal arcs are used in welding structural steels es- 
pecially where heavy currents are used, or in welding in 
vertical or overhead positions, or if the operation is performed 
in restricted areas, such as in curved sections or close to 
angles. 


AC vs DC Arc Welding 


Physically there is no difference between a weld produced 
with AC or DC current. Some of the advantages of each 
are listed below: 


Advantages of AC Arc 


Easier to weld in vertical or overhead positions. 


No moving parts if a transformer is used instead of a motor 
generator set. 


AC motor-generator efficiency is 65%; welding transformers are 
86-89% efficient. 

Most AC rods can be used for DC are welding. 

No-load losses are low. 

Electrical characteristics of generator more favorable to welding. 


Advantages of DC Arc 


Easier to stabilize arc at lower current values. 

Efficiency of DC welding equipment 50-60%. 

Either bare or coated metallic electrodes can be used. 

These electrodes cannot be used in AC welding: carbon, aluminum, 


copper-alloy, nickel, Inconel, Monel and bare steel. (They are OK 
for DC.) 


The equipment for these various types of arc welding processes 
described above is available in a variety of forms: single and multiple 
operator, manual and automatic, portables and stationary types. 


Atomic Hydrogen and Helium Arc Welding 


Two special types of arc welding equipment are atomic 
hydrogen, (an AC arc) and helium arc or “Heliarc’’ (a DC 
arc). Each of these depends on a special use of a gas. In the 
atomic hydrogen process a stream of hydrogen is discharged 
into the arc. This gas is dissociated (the H, molecules are 
broken up into individual atoms) and considerable heat from 
the arc is absorbed; when the resulting atomic hydrogen flame 
come’ in contact with the material to be welded, the disso- 
ciated hydrogen recombines, liberating the energy previously ab- 
sorbed. Thus, heat is given up right at the spot where it is 
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Split-second Engine 
Performance Aloft — 


Mallory 
Precision Bearings 
Provide Them! 





Precision keeps pace with production in the 
output of Mallory Bearings through the 
Mallosil Process. Top-quality performance is 
insured by the newest and most accurate high:- 
speed production machinery and specialized 
testing equipment. 


Today, the Mallosil Process is applied to Mallory Bearings by skilled, 
intelligent Mallory workers, busy guiding the finest tools and instru- 
ments procurable to produce uniformity in bearings with tolerances 
measured in split-thousandths. 


Good? They have to be good! Whether they carry engine loads of 
huge bombers or hard-hitting fighters, Mallory bearings must with- 
stand the terrific poundings and fatigue stresses set up by seven- 
mile-a-minute speeds . . . and come back for more. 


Mallory Bearings ...made by Mallory’s precision Mallosil Process 
of bonding silver to base metal backings... are an important step 
forward in bearing technique. They are indispensable in war effort; 
they give promise for a far-reaching future in many directions—in 
commercial aviation, trucks, buses, machine tools, Diesel-powered 
equipment, to mention a few. 


Constant experimental designing and testing are solving many prob- 
lems arising from the quest for better performance and the demands 
of changed requirements. We shall be glad to discuss the possibilities 
of the Mallosil Process with you. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA © Cable Address—PELMALLO 
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NUMBER 5 (Continued) 


most needed (at the surface of the parts to be welded), 
hence a tremendous localized heat is developed. Aluminum 
alloys, high nickel and high chromium alloys can be welded 
by this method. 

In the Heliarc process a tungsten electrode is used and 
the DC arc is enveloped in a protecting atmosphere of helium; 
by this method many magnesium alloys (cast or wrought), 
hitherto unweldable, can now .be satisfactorily joined. By 
changing polarity and substituting a graphite electrode for 
the tungsten, some formerly non-weldable ferrous materials 
(such as sheet stainless steel and other alloys) can be welded. 


Resistance Welding 


The second general method of electric welding, resistance 
welding, includes the following processes: upset-butt, flash- 
butt, spot, projection and seams; these generally are AC 
processes. 

Upset-Butt Welding—Upset-butt welding is performed by 
pressing two pieces of metal together so that their junc- 
tion forms the point of highest resistance to the passage of 
an electric current; this resistance to the passage of the cur- 
rent causes the ends of the work-pieces to heat. By allow- 
ing sufficient current to flow so that these ends are heated to 
a plastic state, and then increasing the pressure holding the ends 
together, an upset weld is formed. 

This type of welding is not generally used (having been 
superseded by flash welding) because the ends of the parts 
to be joined must be specially machined for a smooth fit 
before welding. After welding, the large upset is some- 
times a disadvantage as it must be removed s mechanical 
means. 

Flash Welding—Flash welding as used for joining metal- 
lic parts end to end, such as welding sheets of steel together 
to form one continuous strip, the welding of circled strips or 
bars to form rings, the welding of tubular sections end to 
end, and the welding of sheet stock to form tubing. To weld 
by this method, two parts are placed end to end with a nar- 
row air gap between them (See Fig. 1). The passage of the 
current across this gap creates a ‘flashing’ action. That is, 
uneven edges of the adjacent pieces are quickly burned away 
but the heating effect of the current — this continues until 
both surfaces have reached the fusion point. Then, with the 
sudden application of pressure, the two pieces are forced 
together, forming a strong weld. The resulting upset is small. 
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Fig. 1. Schematic Diagram of Flash Welding 


Spot Welding—Spot welding reduced to its simplest terms, 
consists in clamping two or more pieces of sheet metal be- 
tween two esther electrodes or welding tips; the passage 
of an electric current these tips (and passing — 
the sheets between them) is sufficient to heat the sheets lo- 
cally to a plastic temperature. Since these tips, or electrodes, 
also exert a considerable mechanical pressure on the spot 
being heated, a bond is created between the plastic spots of 
the sheets. This is shown schematically in Fig. 2. 
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Fig. 2. Section Through Spot Welding Electrodes 


Standard spot welders generally have a capacity for sheets 
of No. 30 gage (0.012”) to 1” thickness. Portable and special 
purpose machines are often limited in capacity to a maximum 
sheet thickness of 1”. 

This is a very fast way of joining sheet metallic materials, 
arfd is used in automotive and aircraft plants as well as in 
many other sheet metal fabricating industries. The welds are 
strong and the only prior treatment required is a cleaning 
operation to remove grease, dirt and scale. No machining is 
required after spot welding. 

Seam Welding—Seam welding is another important AC 
sheet metal joining process. This type of welding is usually 
restricted to mass production industries where straight or cir- 
cular welds are needed. A seam weld is actually a series of 
overlapping spot welds. For a schematic diagram of seam 
welding, see Fig. 3. It can be seen from this diagram that 
instead of tips to carry the current (as in spot welding), 
wheels are used. 
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Fig. 3. Diagram of Arrangement of 
Electrodes and Work in Seam Welding Operation 


One of these wheels is driven, the other is free to ro- 
tate. The sheets to be welded are fed between the driven 
and the idler electrodes; while the welding wheels are rotating 
and the sheets are passing between them, the current is 
periodically interrupted. For example: the current may be 
allowed to flow for 6 cycles of the 60 cycle current and then 
the circuit is opened for the following 4 cycles; thus, (for a 
particular electrode speed) there will be 74 “on” periods 
per inch of weld; this means 71 overlapping spot welds 
per inch produced at a speed of shout 100” per min. 

As in spot welding, the electrodes or wheels exert a pres- 
sure on the work forcing the spots of plastic metal (heated 
to plasticity by the passage of the electric current) into a 
strong, pressure tight weld. 





This has been a very brief description of the more im- 
portant gas and electric welding processes; a more direct 
comparison of these processes will be made on a forthcoming 
“Engineering File Facts” page. 
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CARDINAL SUPPLY €O. _C & H SUPPLY COMPANY 
427-30 Sunderland Bldg, 2723 First Avenue So. 
Omaha, Nebraska Seattle, Washington 





C&u SUPPLY COMPANY INTERNATIONAL MACH’Y CO. 





407 East First Street 783 Roberts Street - 
Wichita, Kansas — Hamilton, Ontario, Canada 
JOHN BROOKS & CO. MACHINERY SALES CO. 
417 St. Peters Street 1274 Folsom Street Siaky. Type PMCR.256 
Montreal, Quebec, Canada San Francisco, Calif. welding 10 spots per min: 
i minum alloy of .040” 
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3838 Sante Fe Avenue 109 West First Street oC ee ae 
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Sciaky Welding Machines are in constant operation twenty- 
four hours a day. Every spot and seam seta made with 
the Sciaky Process of piers Weldisg (and they run into A COMPLETE LINE OF 


the billions) is a vital link in the cause of victory. Sound- AC & DC SPOT SEAM 
AND PORTABLE WELDERS 


tivesf Ids ith Sciaky. Th 
positive-forged welds are syn0t ee Ci ae FOR ALUMINUM-ALLOYS 


exclusive principles of stored energy with preheating and | AND sve 
variable pressure with precompression are more vital today ee xs 


than ever before. Only Sciaky imvented and pioneered — se 


these important features, which are a part of the Sciaky 


Pamphlet describing the Sciaky Process 
of Electric Resistance Welding mailed 


confront you, call on us. Our engineering and metallurgical «—«-_—-#”®---«;Use company “omy 


staffs backed with years of experience and service are at SCIAKY BROS. 


4915 W. 67th St. 
Chicago, Illinois 


Process of Resistance Welding. When welding problems 


your command. 


PROCESS ELECTRIC RESISTANCE WELDING 
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“= WITH PREHEATING - WITH PRECOMPRESSION 
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NUMBER 6 MATERIALS AND DESIGN 


Engineering Steels 
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Hardenability Notes 


The term “hardenability’’ is used to designate the ability 
of a steel to harden easily and deeply. The reason that this 
term has received prominence when reporting information 
regarding NE steels is because of the ease with which harden- 
ability tests can be made. (This test procedure has been 
standardized in ASTM Spec. A 255-42.) Hardenability tests, 
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mann's method (Trans. AIME, Vol. 150, 1942) and com- 
pared; the steels with lesser depths of hardening can then be 
excluded from consideration. 

As an example of this, the bar graph below shows the 
diameters of round steel bars that will just harden through 
to a minimum value of Rockwell C 45 under conditions of an 
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then, developed into a very rapid basis for comparing the 
SAE-AISI steels and the new NE group. 

The tendency of some people to judge the NE steels solely 
on the basis of hardenability was not sound, as other informa- 
tion (such as impact strength, fatigue values, etc.) are also 
of importance when selecting alternates. However, harden- 
ability data can be used for comparative purposes. If it is 
necessary to choose a low alloy alternate steel to replace one 


ideal water quench as computed by Grossmann’s method. The 
shaded parts of the graphs indicate the diameters that will 
just harden through (to Re 45) when the chemical composition 
is on the low side of the specification; when the chemical 
composition is on the high side, the entire length of the 
graphs indicate the maximum diameters that will harden through 
for the three indicated grain sizes. 

Since these data are based on ideal water quenches, (never 
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of higher alloy content, the hardenability of the standard and 


attained in practice), they are for comparative purposes only 
several possible alternate steels can be computed by Gross- 
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Comparative Hardenabilities of Some Engineering Steels 
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SAE 3250 ASTM Grain size 5 
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SAE 3250 Grain 
SAE 3250 Grain size 7 
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SAE 6150 
SAE 6150 


Groin size 5 
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NE 8749 Grain size 6 
NE 8749 Grain size 7 
NE 8749 Grain size 8 


NE 9445 Grain size 6 
NE 9445 Grain size 7 
NE 9445 Grain size 8 
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NE 1340 (Grain size 5) 
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SAE 141 (Grain size 5 


SAE 141 


(Grain size 


E 1141 (Grain size 


SAE 1040 (Grain size 


SAE 1040 (Grain size 


SAE 1040 (Grain size 
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Diameter of Bar in Inches 


Compiled by Robert S. Burpo, Jr. 

















This little handbook, Tool Stee/ Treaters’ Guide, 
is meant for practical men who work with tool steel. 
The book contains useful facts, simply and plainly 
set forth. 

For example, there are full general instructions on 
the handling of tool steel. Practical information on 
forging, normalizing, annealing, spheroidizing, grind- 
ing, machining, cooling, quenching and tempering. 

There are many charts and photographs. Heat- 
color and temper-color charts are printed in full 
natural color, so that by comparing them to a piece 
of hot steel, you can tell approximately what its tem- 
perature is. There are micrographs of tungsten high- 
speed steel, showing the effects on grain size of hold- 
ing at quenching temperature for different lengths of 


time . . . photographs of hot acid-etch test samples... 





and dozens of other practical illustrations covering 
tool-steel treatment. 

One section of the book is devoted to hundreds of 
definitions commonly used in the steel industry. 
These definitions should prove especially useful to 
new men getting into the metal-working field. 

The last section of Too! Steel Treaters’ Guide is 
made up of useful tables. Weights and areas of dif- 
ferent sections of bars. Hardness- and Temperature- 
conversion tables. Equivalents of the various metric 
units in terms of inches and feet. 

If you work with tool steel, and feel you could use 
this kind of information to good advantage, write to 
Bethlehem Steel Company, Bethlehem, Pa. We'll send 
you a copy of Tool Steel Treaters’ Guide without 
any cost or obligation whatsoever. 


BETHLEHEM STEEL COMPANY 
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High Production Milling 


By Carlton Jones, 
Yellow Truck & Coach Mfg. Co. 


The “wrinkle’’ described here provided 
increase by 3314 per cent in milling 
ike cross shaft levers, which are pieces 
ut 6 in. long and 114 in. at the thick- 
part. Previously, two of these pieces 
re milled at one time, having been load- 





ed into the machine, worked on, unload- 
ed. Then the cycle began again. 

Now forty pieces are loaded into a 
special arbor developed by me, and the 
arbor is loaded into the machine. While 
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these 40 are being milled, another ar- 
bor is loaded, ready for mounting in the 
miller, finally saving one third the former 
operation. Instead of .012 hrs. to mill one 
piece, it is now done in .008 hrs. The 
author received recognition from WPB for 
his application. 

The upper photograph shows the older 
method of milling two levers; the lower, 
the newer, handling 40. 


Most metal workers are too careless with 
files. After use they should be cleaned 
with a wire brush, wrapped up in paper 
and stored in a safe dry place, equal to a 
more expensive tool. Occasionally a sand 
blasting treatment is advisable. The best 
procedure is as follows: Grasp file by the 
handle and introduce it into the blast at the 
file tip, moving so that the stream works 
towards the handle. Remove from the 
stream completely and reintroduce at the tip. 
In all, make three passes. More would 
oversharpen the file teeth. 

—Nicholson File Co. 


Conservation of Welding Electrodes 


by H. O. Westendarp, 
General Electric Co. 


Welding electrode manufacturers are al- 
ready operating around the clock, seven 
days a week. Bare portions of electrodes 
have been reduced to a minimum to lower 
stub losses; coatings have been improved 
to reduce spatter loss. It is now up to 
the user of arc-welding to conserve elec- 
trodes, and the following 6-point program 
is suggested: 

(1) Select largest diameter and great- 
est length electrode that can be applied 


successfully. This speeds up deposition 
rates of weld metal and makes for decided 
increase in electrode tonnage extruded per 
day. 

(2) Joints must have a good fit-up 
Excessive gaps are prolific wasters of metal 

(3) Use proper amperage for the job 
Avoid excessive currents and long arcs 
There is a current beyond which deposition 
rate is decreased and electrode consump 
tion increased. 

(4) Don’t bend electrodes unless ab 
solutely necessary. When bent, coatings 
are destroyed, with stub losses excessive 

(5) Produce true fillet welds having 
equal legs — all of a function of proper 
type electrode and welding technique. 

(6) Use electrode down to point where 
full coating diameter ends. 

Electrode inventories should be utilized 
and stub ends converted as rapidly as 
possible. Universal adherence to this 
program would mean 20 per cent more elec- 
trode saved. Alternating-current equip 
ment can be obtained more readily than 
the d.c. type. In the manufacture of the 
former, less tooling and machine work are 
required, as well as fewer critical materials 
such as copper and steel. 


Lubricating Wire Rope 


Frequent lubrication of a wire rope pro 
longs its life indefinitely by sealing in 
the internal lubrication around each wire. 
Always clean thoroughly by a jet of air, 
steam or wire brushing. Allow to dry. 

One method is the paint brush appli- 
cation. or with a rag or sheepskin. Where 
a heavy non-flowing lubricant is used, the 
worker applies lubricant to the palms of 
leather gloves, grasps the rope and slides 
up and down. 

A trough or slush box is also employed, 
the rope being conducted beneath the 
liquid with sheaves and pulleys—over the 
edge of the box and one sheave, under 
the main sheave, and over the third sheave 
and out the trough. 


—Ropeology, 
Macwhyte Company 
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Stellite on Two Gage Faces 


By Charles Trett, 
Cadillac Motor Car Div., 
General Motors Corp. 


The Cadillac tool repair department 
handles between 4,000 and 5,000 steel snap 
gages a month. We found that an ordi- 
mary steel gage held specifications only 
two hours when in constant use. With 
one surface treated with stellite, it would 
last three. 

However, the author's scheme of treat- 
ing both gage faces with stellite assures 
accuracy for as long as two days. We 
tried various devices to improve wearing 
quality of our gages. Carboloy was too 
tough and expensive to grind.  Stellite 
proved satisfactory on one face, which was 
standard practice, though gages still came 
in for frequent repair. 

Previously, when a snap gage wore be- 
low the allowed tolerance of .0005 in., 
repair men would grind off one face by 
.0015 in., weld on a coating of stellite 
and then grind and lap to required size. 
The treated surface then stood up better, 
but the opposite face was not improved. 

The author conceived treating both gage 
faces with stellite, an idea which was 
simple enough. Results were that where 
two or three men were formerly employed 
on grinding-and lapping the gages, now 
only one man was necessary. [The writer, 
a veteran tool man, has been awarded a 
Certificate of Production Merit by WPB 
at Washington. } 


Heretofore at Packard Motor Co., indus- 
trial diamonds for dressing and keeping 
grinding wheels in trim have been taken 
out of the tool crib at the beginning of 
each shift and turned in again at the end. 
Many man-hours were wasted in the line- 
up of men. Now each grinder is charged 
with a diamond, which he keeps until need 
for resetting. Not only is time saved, but 
the diamond lasts longer, being kept at 
work on one specific job and not circulat- 
ing for all sorts of work. This suggestion 
received an award from WPB, it being one 
of 33 to receive recognition from thousands 
of suggestions submitted. 


—Harry L. Gielniak, 
Packard Motor Co. 


Detecting Hidden Flaws in Turbines 


By J. L. Roberts & H. M. Dimond, 
General Electric Co. 


Where expensive machinery is involved, 
the detection of incipient failures allows 
the trouble to be corrected in time; other- 
wise, break-downs running into the thou- 
sands of dollars may result. 

Turbine supervisory instruments in 
power plants have performed valuable serv- 
ice. Eccentricity records on the perfor- 
mance of a 40,000 kw. turbine led to the 
discovery of several broken buckets, thus 
averting disaster. 

In another case, gradually increasing vi- 
bration indicated by supervisory records led 
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to inspection and discovery of a crack de- 
veloping in the generator field shaft. Su- 
pervisory instruments used in starting an 
80,000 kw. turbine prevented wear on 
packings and bearings that would have 
decreased efficiency of operations. By in- 
dicating conditions of the machine during 
the starting sequence, the instruments told 
operators how much time to allow for 
working out excessive eccentricity and vi- 
bration. 

Instruments record turbine conditions in 
terms of shaft eccentricity, bearing vibra- 
tion, shell-expansion, speed and cam- 
shaft position. A non-recording interfer- 
ence detector is also available. 


Firing a billet-heating furnace with char- 
coal has been done with excellent results 
by Cia. Brazilera de Usinas Metalurgicas, 
one of Brazil’s principal steel plants. The 
billet furnace had formerly been fired with 
oil. A new front was built, with coal 
burners supported in its center. Everyone 
was surprised with the result. The flame 
can be regulated to any length and tem- 
perature, giving more regular operation 
than the oil and producing a scale-free 
billet. 


-“The Whiting Founder’”’, 
Whiting Corporation 


Welding Spiral Spring Over Wood 


by Maximiliano F. Ore, 
Patapo, Via Chiclayo, Peru 


Where a spiral spring is broken, even 
if in several places, it can be welded to- 
gether by a procedure somewhat off the 
regular routine. Shave down a ‘wooden 
cylinder or rod in a wood lathe, or equiv- 
alent equipment, to the diameter of the 
interior of the original spiral spring. Then 
insert the wood into the spring, arranging 
the broken parts into their original loca- 
tion. Then weld the pieces together. 

This idea was put in practice in Peru, 
when one of the springs in a gasoline en 
gine, 80 h.p., which operates a rice mill, 
broke in several places. The wood was 
turned down to 27 in. diam., 12 in. long, 
the parts being joined by “Lightweld’’. 


—The Stabilizer 
Lincoln Electric Co. 


Heights of tables in assembly depart. 
ments of aircraft and similar plants should 
be of the same level to avoid necessity of 
lifting assemblies from one level to an- 
other. With all on one level, assemblies 
can be slid across space to an adjoining 
table. 


—Paul Hegenbarth, Wright Aero 
nautical Corp., Cincinnat 





Removable Shanks in Rivet Squeezer Sets 


By John Glowe, 
White Motor Co., Cleveland 


We devised a method for salvaging 
rivet sets in the form of a removable 
shank for use in squeezer sets for squeez- 
ing rivets. Formerly, difficulty was ex- 
perienced with shanks breaking where the 
head starts. 

We demonstrated that these could be 
repaired by machining a tapered shank and 
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inserting it in a hole drilled in the head 
The shafts are now replaced as they break, 
without damage to the expensive part of 
the tool, the head. 

[The writer was given the Award of 
Individual Production Merit by the War 
Production Board for submitting this idea. 
—FEditor. } 
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Remelting Cartridge Cases 


Condensed from “Metallurgia’ 


A recent report by John Rae, Jr., is based 
on an investigation of the use of fired 
0.303 in. cartridge cases as scrap in the 
production of some extrusion brasses. 

Before firing, antimony to the amount of 
1 per cent of the weight of the unfilled 
case, in the form of antimony sulphide, 
was present. There was a considerably 
smaller content of mercury. 

Tests were carried out under full pro- 
duction conditions, the heats being melted 
in half-ton low-frequency induction fur- 
maces and poured ihto 634 in. diameter 
water-cooled molds. The billets were ex- 
truded under normal conditions at a suit- 
able temperature. Standard war-time mix- 
tures containing a large percentage of scrap 
were used, the cartridge cases replacing 
copper and spelter as far as possible. Com- 
parative heats were made without the 
cartridge cases. 

Added antimony was introduced after the 
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melt in the induction furnace had been 
skimmed. Rods were tested in the “as- 
intruded” condition, except in the case of 
drawn leaded brass, the drawing of which 
was carried out cold. Test-pieces were 
taken from the middle of the rods. Three 
“straight” brasses, three typical leaded 
brasses, and a naval brass were used. 

Results show that antimony is the ele- 
ment responsible for the impairment of 
physical properties. Mercury, suspected 
in the past, is not the cause. Because 
of the low boiling point of the latter, any 
not volatilized on firing, is reduced dir- 
ing the muffling process, and entirely lost 
in remelting. 

The detrimental influence of the small 
quantity of antimony is confined to the 
impact values and to the cold-bending prop- 
erties. The elongation and tensile strength 
are little affected except in the case of 
62:38 brass. 

Conclusions are that the use of fired 
cartridge cases should be avoided in 
“straight” copper-zinc alpha-beta brasses, 





especially 62:38 quality, as they have a 
definite embrittling effect, the properties of 
resistance to shock and cold riveting being 
most detrimentally affected. 

In leaded brasses, 10 to 20 per cent of 
cases can be safely used with very slight 
impairment of properties if no other an- 
timony-bearing material is used in the mix- 
ture. 

In 62:37:1 naval brasses, the one alloy 
in which the effect of the antimony is 
negligible, 40 per cent can be used. A 
brass rod, conforming to B.S.I. Specifica- 
tion No. 218, made with 30 per cent of 
cases has been tested with satisfactory re- 
sults for the production of fuses. The sus. 
ceptibility of the leaded brasses to season- 
cracking is not increased by the use of 
cartridge cases. 

The elongation of leaded brass rods is 
drastically reduced by the presence of 0.02. 
0.10 per cent Sb. No detrimental effect 
from antimony has been noted on the hot 
working properties of any of the alloys 
investigated and no difference in machin. 
ability has been observed. 


—Metallurgia, Vol. 26, 
Nov. 1942, pages 10-11, 


Precision Strip Rolling Mill 


Condensed from “Steel’’ 


This cold mill was developed in Europe, 
where several units for rolling strip 30-50 
in. wide were in operation sometime before 
the outbreak of the present war. One unit 
is in operation in the Chicago district at 
present. 

Results being obtained include strip true 
to 0.0001 in. across its width and 0.0002- 
0.0003 in. lengthwise, with smooth edges, 
no crown, and no camber. The mill reduces 
strip to gages finer than 0.003 in. without 
intermediate annealings even when working 
on stainless and other alloy steels. Such 
steels are not brittle and have good duc- 
tility. 

Upon annealing, the elongation excceds 
that of similar material produced on con- 
ventional mills, where several intermediate 
annealings are necessary. The strip is flat 
and generally needs no roller leveling. Out- 
put is high. 

Heavy reductions on work-hardened ma- 
terial are taken easily. For instance, a last 
pass from 0.006 to 0.003 in. is not um 
usual. The mill is less expensive than con- 
ventional equipment and its operating costs 
are lower. It weighs 26-50 per cent of a 
corresponding 4-high mill. 

The characteristic of this mill lies in 
a new principle of having the backing 
elements take up the roll separating forces 
right where they are generated and carry 
them over the shortest distance to the solid 
one-piece housing. 

Conventional backing rolls pick up the 
roll separating forces along their line of 
contact with the work rolls and then carty 
them to their necks and bearings lying out- 
side of the width of the strip. 

For lighter operations, such as for nom 
ferrous metals and skin-pass mills, a single 
backing arrangement is used. Each work roll 
contacts 2 rows of bearing rings, each row 
mounted on one shaft. Between each 2 beat 
ings (or each 2 pairs of self-alining roller 
bearings) there is a “saddle,” so that the 
roll of pressure, as exerted by the work 
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roll on those bearing rings, is transmitted 
| Adie: as m at frequent intervals to the rigid hous- For 
) any ing. 
| = With small work rolls, the strip has 
| heats in furnaces to slip over only a short contact length as [ | F A N S T f F | 
! against the long contact length with the 
° 4 large diameter work rolls of conventional 
laid Up with mills. | 
° <5 Still more important, the roll bite with 
small work rolls is more open, causing and 
even less friction and not interfering ap- 
preciably with the beneficial effect of the | 
A D A PA A N T back tension. Power consumption on the NC REASED 
3 Sendzimir mill is*about 30 per cent less 
than on conventional mills, when rolling 
FIRE BRICK CEMENT ordinary low-carbon steel. The small work | M ROD Ie Tl ON | 
f rolls undergo much less wear. | 
Either high-grade alloy steels or tung- 
5 That’s the word from a mid-western non — — . 3 ee f van 4 yo or ay ° 
; v ” rolls. ince it is preferable to drive the | 
t for laying up the Drickewenke ha Pwnage intermediate rolls, the work rolls have no nves tigate 1] 
: oF Niomen? cedeed feat ites we | | torque to transmit, 
pair costs 50%. ileal Tungsten carbide rolls will preserve a e Lunke-Rite—an extreme!) f | 
: mirror-like finish for a long time. They Soctive. ‘amathermia vee Tae | 
also flatten appreciably less at the contact compound for the pon PA of pip- : 
area, because their modulus of elasticity is ing in steel ingots poured ontik a 
: about twice as high as that of steel. Roll- without, hot tops; and in steel : 
flattening is not much of a problem with castings. It imevenmen ingot yield 
small diameter work ag ‘i - considerably. The additional heat 
—T. Sendzimir, Steel, Vol. 111, Nov. 30, created has a beneficial effect on 
a eee Ss. 79. gen? of steel by reducing rate | 
: . of cooling in center section of 
‘ Refractories for the Bessemer ingot. This fact is especially im- 
e Condensed from “The Iron Age” portant for large forging ingots; | 
; Bessemer refractories have an extremely race yee Ress. Pha — 
rapid rate of wear of the bottom, and an fitting ladle pees. oe ‘og Bf 
- enormous potential output in relation to Litain Aros yee steel in lad! — ©; i} 
% the size of the installation. The rapid duplexing or reladlin hr ere | 
production rate offsets the rapid wear on thon gales ae , oe Lana 
4 the refractories, which cost 20 cents per ton hein g transported a distance from 
. of steel as compared with $1.00 for the Mask Suradeen:~-cbe 
open-hearth. In both the acid and bessemer ’ ‘ 
‘ processes, the molten iron from the blast : 
furnaces comes via a mixer to the con- | ® Rite-Melt Cleanser— put in 
4 Exe f . verters, and the amount of scrap used is a during charging or in 
small. adie. 
ep 10 n ad The lining of the on varies — =~ ae a 
process, being generally of silica brick for ite-ouiphur KReducer—put in 
: BONDING STRENGTH the acid bessemer, and magnesite for the ladle. | 
t basic. For silica brick, a soft quality is 4 | 
pening — Rang Ey ty ii preferred, due to the reduced risk of ther- | @ Rite-Stool Protector—put on 
‘ high itrength was proven by impartial mal spalling and the tight joints asso- center of stool. 
st institute that ~ Si — ee ciated with after expansion. Most basic 
. bonding strength of 800" ths. per sa. in pees es lined = are a. _ > Rite- Moldcote— ean be easily 
° ’ ° » i. uStralian magnesite, and shou ade- . : 
p ovale te = an © quately fired “ap reduce the shrinkage. sprayed and is economical to use. 
° | Below the metal level little — oc- 
For curs but at the slag level, shrinkage may 
" tre ag ROD HEADS ‘ be a cause of premature failure due to CONRAD WOLFF, DR.- Ing. 
% and SLEEVES Po & blocks becoming loose and falling out. 
. NOT T s+ + an Where magnesite bricks are backed by Manufacturer—Owner of 
OP ASSEMBLIES |. insulating brick, the high conductivity of The Rite-Products C 
¥ +» users report 99.9% absolute the magnesite compared with that of the ucts Vompany 
ae iS ee ton 50% ct FF insulating brick results in an interface tem- Irvington, N. }. 
. ints iait-set, are eng ond | perature of only 125 deg. F. or so below P. O. Box 448 . . . Newark, N. J. 
of tien of mate ee Fo mre , that of the working face. Hence although 
ry joints can be thin . . . will not > the operating temperatures are comparatively Additional Products: 
. or crack in setting. ‘| low, slag and even metal may penetrate Rite-T. 
For more information, write... © into the blocks. te- onerde 
Finest levigated alumina 
‘i Sandstone and Dolomite as Linings Green-Rouge Polish 
iI! B a ai - - 8 ab Vessels of most of ~ American con- Levigated Chremic oxide 
a < verters are lined with sandstone. In British : , 
. MAM AGROLSISEGOIMIZANDA | acid converters the lining is generally of te > — ee | 
* #90 & Seciie to. tl soft fired silica brick. Raw quartz in vies  OXiGe 
. nies te ee Pa. these linings probably changes to cristoba- Sharp Polish 
tk Co. Ltd.,” ge aly lly — lite, at least in surface layers, and con- Levigated eerium oxide | 
— | | siderable expansion occurs. In some plants ) 
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571 } 
: | 

















steel. 


PRODUCTION 


Highest 
QUALITY 


illustrated is one of the largest top charge 
type electric furnaces in the United States. This 
is a 17’ diameter, size KT, Lectromelt, and is 
producing 50 ton heats of highest quality alloy 








Lectromelt furnaces of the top charge type 
produce more steel per man hour. Their use re- 


VYoorrt BR 


™y) ecto 





sults in savings of power, 
and electrode and re- 
fractory costs. Standard 


sizes range from 100 ton 


af Ya to 250 pound capacities. 
melt 





Pittsburgh Lectromelt Furnace Corporation 
PITTSBURGH, PENNSYLVANIA 





CONSERVE TIN 


by using Tombasil .. . 
an Established Silicon 
Bronze for castings! 


USE AJAX 
“NAVY” TOMBASIL 


15 STANDARD ALLOYS 
BY AjAX 
Ajax Tombasil 


Anti- Acid 


Plastic 
Ajax Bronze 
ex hod Brass ingots 
Bronze 
Manganese 


Asan High Tensile” 


THE 








A copper-silicon-zinc alloy of the useful and versatile ‘‘Tombasil”’ family 
has been developed expressly for the war trend im nonferrous castings. 


Its use releases relatively large quantities of tin used in bronze alloys 
formerly required for such castings. 


According to exhaustive laboratory and field reports, thig new alloy, known 
as Ajax ‘‘Navy’’ Tombasil, possesses physica] properties far in excess of 
either Gort, “G’ Bronze (88-10-2 and 88-8-4), Spec, 46M6G; or ‘“M’’ 
Metal, Spec. 46B8G; as well as the Cu. Si. Alloy known as Spec, 46528. 


Your inquiries will receive promm attention. 


JA METAL COMPANY 








ESTABLISHED 1880 PHILADELPHIA 





ASSOCIATE CS Rs er, Ahem Wyatt ization Penance for 





CORPORATION, Ajox-Northrup Induction Furnaces for Melting, Heat ing 


COMPANIES: AJAX ELECTRIC COMPANY, INC., Electric Salt Both Furnaces 
AJAX ENGINEERING CORP., Aluminum Melting Induction Furnaces 
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the lining is coated before use with a 
layer of 2 or 3 in. of ganister. 

The basic bessemer vessel is lined with 
tarred basic dolomite calcined at high 
temperature and may be in the form of 
block or a monolithic ramming. The 
amount of tar used is between 5 and 7 
per cent, although the optimum amount 
should be used. 

Material for the -tuyere is dry mixed 
in pan mill, pugged with water, extrud- 
ed, placed in lubricated brass mold and 
pierced. It is dried for several days and 
fired to about 2550 deg. F. 

The space between tuyeres is filled 
with pre-fired fireclay blocks. Blocks are 
generally 24x12x3 in., but equally good 
results have been obtained with triangu- 
lar fillers. 

Where a wet slurry is used to fill the 
gaps, it generally consists of 24 ganister- 
clay mixture and the rest fireclay. Rammed 
disks are more often made with a fire- 
brick grog bonded with a raw clay. Raw 
clay and grog are ground in a pan mill. 
Water content is about 8 per cent. Dry- 
ing temperatures must be between 400 
and 900 deg. F. 


Life of Bottoms 


Life of a bessemer bottom varies from 
10 to 40 blows. Sections cut through 
acid bessemer slag suggest that a large 
amount of wear on the ramming is due 
to “stoning,” the loss of large particles 
of grog due to attack on the surround- 
ing bond. 

Refractories for the basic besseme: 
process are prepared from dolomite and 
water-free steelworks tar. Proportions of 
tar is about 7 to 12 per cent and of 
naphthalene about 3 per cent. 

Basic bessemer bottom can be built us 
ing magnesite tuyeres and ramming the 
interstices with tarred dolomite, but mor: 
often the plug is a monolithic structure 
the holes being evenly spaced. 

It is claimed that a 5 per cent im- 
provement in bottom life can be obtained 
by using preformed tuyeres of tarred 
dolomite. With such bottoms 40 to 5 
tuyeres are used 7.1 in. in diameter and 
29.5 to 37.4 in. high. 

Typical life for a 25-tom basic con- 
verter is 40 to 50 blows. For a 40 to 
45-ton a life of 64 charges for the bot- 
toms and 380 for the side walls with the 
diameter of bottom, 10 ft.; thickness, 3 
ft. 3 in.; 348 holes; hole diameter 0.57 
to 0.59 in.; and blowing area of 2.7 sq. 
in. per ton of metal. 


—J. H. Chesters, Jron Age, Vol. 150, Nov. 5, 
1942, pages 43-48; Nov. 12, 1942, pages 58-64. 


Blast Furnace Stock Distribution 


Condensed from 
“Blast Furnace and Steel Plant’ 


Distribution of the materials on the 
small bell into peaks is affected greatly by 
the diameter and height of the small bell 
hopper. The narrower and taller this hop- 
per is, the less pronounced will be the 
peaks. However, a tall hopper results in 
a considerable amount of coke breakage 
because of the greater drop of material 
from skip to bell. 

Opinion is that the additional coke break- 
age is more undesirable than the less per- 
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MAINTAINED PEAK OUTPUT 


proves dependability of Armstrong's Refractories 


O meet today’s war production demands High Physical Strength: Every Arm- 
a furnace must operate efficiently and strong’s Brick, though light in weight, is 
without interruption, month after month. highly resistant to spalling, has exceptional 
The durability and dependability of Arm- crushing and breaking strength (hot and cold) 
strong’s Insulating Fire Brick are helping and ample refractoriness for the use intended. 
many furnaces to meet these requirements. Low Heat Storage: These lightweight 
The high insulating efficiency of these brick _ refractories heat and cool quickly speed 
is backed up by rugged strength which as- cycles in intermittent type furnaces—cut 
sures long service and aids sustained output. fuel costs per cycle. 

Five types of Armstrong's Insulating Brick If you want refractories that are tough, 
(for temperatures. from 1600° to 2600° F.) _ efficient, and thoroughly dependable, get the 
are on the job. All have the following physi- facts about Armstrong's Insulating Fire 
cal characteristics which make them ideally Brick. Armstrong Engineers will help you 
suited to most furnace applications. choose the right brick and the right cement 

High Insulating Efficiency: ‘These for maximum operating and combustion 
prick effectively bar heat loss. They aid in _ efficiency. Write to Armstrong Cork 
accurate heat control and thus help insure Company, Insulating Refractories 
uniform, high quality production. Dept.,5303 Concord St., Lancaster, Pa. 
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fect distribution on the small bell. Ex- 
perience with two furnaces at the In- 
land Steel Co. confirms this.' One fur- 
mace has a tall, narrow hopper, which 
gives flatter peaks and better distribution, 
while the other, in spite of its more pro- 
nounced peaks and poorer distribution, has 
always operated more uniformly and pro- 
duced greater tonnage. 

The McKee revolving top has been the 
most popular of the different types of 
mechanical distributors used. It distributes 
the stock to predetermined zones by means 
of a motor-driven revolving hopper com- 
bined with an automatic control. Mate- 
rials are dumped into a small bell hopper 


through a stationary receiving hopper. 
After each skip is dumped, the small bell 
hopper is rotated a fixed number of de- 
grees in multiples of 60 deg. F. 


Function of the Selector Setting 

The number of times the top is rotated 
at each angle is known as the selector 
setting. To determine the proper selec- 
tor setting, a series of observations were 
made on a furnace at the Inland Steel 
Co. Filling orders used consisted of ore, 
stone, coke, ore, coke, and coke, with 
an empty skip or a skip of miscellaneous 
ferrous material at the beginning of the 
first charge and every third charge there- 
after. This prevents the constant carry- 
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ing of the same materials in the same 
skip. The big bell was dumped after the 
first and third skips of coke in each 
charge. 

The control of the rotating hopper pro- 
vides for any number of skip loads from 
0 to 9 to be distributed at 6 equi-distant 
stations on the large bell. The selector 
setting governs the number of times the 
rotating hopper will revolve at each of the 
following angles: 60, 120, 180, 240, 300, 
and 0 deg. Twelve charges were thought 
to be enough to give a good idea as to 
uniformity of stock distribution. 

Observation of the position of the raw 
materials as they dropped from the skip 
into the small hopper showed that each 
type of material formed a definite peak. 
The location of the peak was determined 
by the skip in which the material was car- 
ried. 

Assuming the plan view of the small 
bell to be vertical and divided into 6 
equal zones numbered clockwise, with zone 
1 being the lowest sextant to the left 
of the vertical center-line, ore carried in 
skip 1 formed a peak in zone 1, stone 
in zone 5, and coke in zone 6. Ore car- 
ried in skip 2 formed a peak in zone 6, 
stone in zone 2, and coke in zone 1. This 
condition was the same as that when the 
selector setting is at “0.” 

From this knowledge of the positions 
of the raw materials as they fell from 
the skips into the small bell hopper, their 
respective positions after rotations were 
tabulated for selector settings 0 through 
9 as hypothetical cases and graphs were 
drawn. Reading of these indicated that 
selector setting 4 gives the mearest ap- 
proximation to complete uniformity in d)s- 
tribution for this furnace. 

For this setting, stone peaks from 12 
charges are distributed as 3 skipfuls in 
zone 1, 2 in zone 2, 1 in zone 3, 3 in 
zone 4, 1 in zone 5, and 2 in zone 6. 
Ore had 4, 3, 6, 2, 4, 5 peaks in zones 
1-6, respectively, while coke is distributed 
in 7, 6, 6, 5, 6, 6 divisions respectively. 


Experience with Other Furnaces 

Observations on other furnaces showed 
that the peaks form definite patterns, but 
not necessarily the sane pattern for all fur- 
naces. Differences in design of the top, 
size, and filling orders of other furnaces 
necessitate a special study to determine 
the correct selector setting of each fur- 
nace’s rotating top. 

One day, this furnace was filled for 12 
hrs. with no rotation taking place be- 
cause of the failure of a key on the shaft 
driving the limit switch on the top of the 
furnace. The resulting poor distribution 
caused a sharp rise in sulphur for 2 casts. 
The actual result from lack of rotation 
seems to confirm the theoretical one. 

To insure a periodical check on the 
movement of the revolving distributor, 4 
recorder was devised that is activated by 
a reduction gear meshed with the “bull” 
gear. 

Other factors that influence distribution 
are improper seating of the small bell, 
swinging of the big bell in its operation, 
and presence of too much water on some of 
the ore. 

Ori al Plants Woke 90, Oc 18h 
pages 1131-1136. 
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A completed all-Ramix hearth, ready to heat up and prepare for charging. 


141 more heavy bombers for Tunisia §) 
from ONE HAMIX hearth job a 
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He is more proof of the value 
of Ramix in the production of 
steel for war: 


Last October an open hearth shop 
in the Midwest installed its fifth suc- 
cessive all Ramix bottom. The entire 
cost of the hearth—including labor, 
fuel and refractory—was $7,855.80. 
This was 10% less than the cost of 
a conventional magnesite-and-slag 
hearth that had been installed in a 
similar furnace of the same size at 
this shop just a year earlier. 


While this cost reduction is re- 
markable enough, a more significant 
saving was that made in construction 
time. It had taken 330 hours to burn- 
in the old type bottom, but the mod- 
ern one of Ramix was rammed, 
heated up and made ready for its 


BASIC 


REFRACTORIES, 
CLEVELA 


first charge in only 138 hours. 


This time saving of 192 hours— 
attributable to the use of Ramix — 
enabled the furnace to begin pro- 
ducing steel 8 days ahead of time. In 
these 8 days the furnace made 2112 
tons of steel—enough extra steel to 
manufacture 141 four-engine bomb- 
ers or 56 medium tanks to speed 


up the 1943 Allied Victory program. 


Ramix is one of a complete line 
of basic refractories now at your 
service. Ready, also, to assist you 
with your refractory problems, are 
Basic Service Engineers — expertly 
trained men, long experienced in 
open hearth practice, anxious to 
help you get maximum tonnage 
from your furnaces at lowest pos- 
sible refractory cost. 


INCORPORATED 
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PRODUCERS OF MAGWNESITE AND DOLOMITE HEARTH MATERIALS FOR STEEL FURNACES 
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Magnesium Foundry Practice 


Steel Castings From» Rotary Furnaces 
Blind Risering for Sound Castings - 
Quality of Aluminum Casting? ———— 


Reclaiming Core Sand ——— 


Magnesium Foundry Practice 
Condensed from “Foundry Trade Journal’’ 


This is extracted from an entry to 
a short paper competition, organized by 
the Middlesbrough branch of the Institute 
of British Foundrymen. 

Magnesium is melted in low carbon 
steel pots heated by means of gas or oil. 
A large amount of very fluid flux is used, 
a suitable composition being 60 per cent 
magnesium chloride, 40 per cent sodium 
chloride, which also acts as a solvent for 
oxides. Each piece of magnesium must 
be entirely covered by the flux before it 
Starts to melt. 

For 300 Ibs. of metal about 40 to 50 
lbs. of flux is first charged. After melting, 
the charge should be given a thorough 
puddling with a small hand ladle so as to 
bring the metal and flux into intimate 
contact. Then the metal is allowed to 
stand for several minutes to allow the 
impurities to settle out. 
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A suitable casting temperature is about 
100 deg. C. (200 deg. F.) above the 
melting point of the alloy, usually of the 
order of 680 to 750 deg. C. (1250 to 
1380 deg. F.) Another flux is compound- 
ed from 28 per cent magnesium fluoride 
and 72 per cent anhydrous magnesium 
chloride. This has the property of hard- 
ening to form a bridge across the top 
of the crucible. This is pierced to allow 
satisfactory pouring. 

Oxidation is minimized by milling sul- 
phur with sand. This substance is also 
dusted on the face of the mold, and on 
to the stream of the metal. Cores are 
made of an open silica sand with an oil 
sand binder, with sulphur added. The 
surface of the casting can be improved by 
smoking the mold face by means of an 
acetylene flame. The metal should enter 
at the bottom of the mold, the most sat- 
isfactory way being by means of a horn 
runner. 


Chills are used extensively where it is 





not possible to get a feeding head. The 
castings have a great tendency to pipe. 
The castings have a high degree of notch- 
sensitivity. 

For molding, a high permeable silica 
sand bonded with about 5 per cent col- 
loidal clay, and containing about the same 
percentage of water is used. All molds 
for sand cast magnesium must be dried, 
and oxidation of the molten metal by the 
reaction with moisture is minimized by 
dusting sulphur on to the stream of metal 
poured from the ladle. 

This process lends itself very well to 
the die-casting, and for this purpose the 
dies are preferably preheated to 350 deg. 
C. (660 deg. F.) and dressed with French 
chalk, sodium silicate, and water. 


—J. Ladhams, Foundry Trade J., Vol. 68, 
Dec. 10, 1942, page 342. 


Steel Castings From Rotary 
Furnaces 


Condensed from "Foundry Trade Journal” 


At the Cincinnati Railway Works, in 
1868, S. Danks produced wrought iron 
for rails in a large coal-fired refractory- 
lined drum, which rotated about a hori- 
zontal axis and rested upon permanent 
bearings. The basic lining of powdered 
iron ore and lime was applied as a paste 
in sections, and afterward dried and heated. 

The present paper outlines the produc- 
tion of steel at Crewe Locomotive Works 
in a Sesci furnace something like that of 
Danks, but operating with an acid |in- 
ing at temperature nearly 500 deg. C. 
(900 deg. F.) higher than his. For many 
years the L.M.S. Railway Co. has aimed 
at the utilization of the maximum amount 
of its own scrap. It has obtained satisfac- 
tory results with pulverized-coal-fired n- 
stallations. For the manufacture of stcel 
castings a Tropenas converter plant and a 
12-ton acid open-hearth plant had _hither- 
to been employed. 

The decision was made about 1932 to 
install two Sesci furnaces, the ultimate aim 
being to develop a melting technique 
analogous to the crucible process. This 
requires neither pig iron nor a boiling pro- 
cedure, and generally relies for the pro- 
duction of killed steel on the content of 
manganese. 

The 5-ton non-reversing furnace, made 
under the Sesci-Garreau patents, consists 
of a horizontal cylindrical barrel about 10 
ft. long and 7 ft. 8 in. in external and 
5 ft. 2 in. in internal diameter, terminat- 
ing at each end in a truncated cone to 
give an overall external length of about 
15 ft. 4 in. It is built of boiler plate 
with heavy reinforcements. 

One end of the furnace is fitted with 
a mixing chamber and the Sesci coal burn- 
er. The exhaust gases escape from the 
other into a movable head leading by 4 
downcomer to a metallic recuperator. A 
by-pass is provided so that any proportion 
of the hot gases can go direct to the 
chimney, and by this regulation the com- 
bustion air is preheated to within limits of 
400 to 600 deg. C. (750 to 1100 deg. F.) 
as temperatures above 600 deg. C. (1100 
deg. F.) would cause combustion in the 
mixer and destroy the grid. 
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Proper identification conserves high speed steel 





Information supplied by an Industrial Publication 


Plants using both tungsten and molybdenum 
types of high speed steels should give serious 
consideration to the establishment of an efficient 
identification system — one that will keep the steels 
separated from bar stock to finished tool. 

The danger of spoilage is particularly acute 
when mixed lots get into the heat treaters’ hands. 

The recommended hardening temperatures for 
tungsten types are 100° to 200°F. higher than 
those for the molybdenum types. Treating the 
latter so far above recommended temperatures will 


spoil them for cutting tool service. Treating the 
tungsten types that far below recommended hard- 
ening temperatures will not develop the required 
red hardness. 

Heat treaters sometimes use the “sweating” of 
tungsten types as an indication that the steel is up 
to proper hardening temperature. This does not 
hold with molybdenum types. In their case a 
pyrometer should always be used to determine 
when the steel is at the recommended hardening 
temperature. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS. 
MOLYBDIC OXIDE—BRIQUETTED OR CANNED © FERROMOLYBDENUM © “CALCIUM MOLYBDATE” 
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® Reclaims nearly 100% 
from dross 


@ Eliminates air and gas 
castings 
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of all metal 


® Reduces and prevents oxides 


bubbles from 


@ Gives greater tensile strength 


investigate 
Puroflux for 
Better Castings 
and Huge Sav- 
ings in Metal. 
Write Today 
for Free Sample 
and Booklet. 


Except Aluminum 


PURE CHEMICAL CO., inc. 


1021 Grand Street, Hoboken, N. J. 











The movable head may be displaced in 
| a direction at right angles to the furnace 
axis, sO as to permit of charging and 
sampling. The barrel is fitted with two 
cast iron pathways. Complete rotation of 
the furnace can be made in both direc- 
tions, with automatic reversal. The fuel 
| supply consists of bituminous coal of about 
| 30 per cent volatile matter. When the 
recuperated combustion air has reached a 
temperature approaching 200 deg. C. 
(400 deg. F.) powdered anthracite is 
gradually substituted for bituminous coal. 
The sulphur pick-up during steelmaking 
amounts to 0.02 per cent maximum. Op- 
eration, quality of steel and lining mate- 
rial also 


are discussed. Paper is sup- 
plemented with two appendices. Appen- 
dix A—‘“A patching Process for Sesci 


Furnace Linings” by T. Fletcher and Ap- 
pendix B—‘Tests on Refractory Lining 
Materials” by J. N. Bradley. 


—F. A. Lemon and Hugh O'Neill, Foundr 
| Trade J., Vol. 68, Dec. 3, 1942, pages 295-300 
| Dec. 10, 1942, pages 325-330. 


Blind Risering for Sound Castings 


Condensed from “The Foundry’ 


Shrinkage is localized in the hottest sec- 
| tion at internal angles forming a partial 
| vacuum at this point if casting is not 
gated and risered properly. Atmospheric 
| pressure acts equally upon all exter- 
nal surfaces. This pressure is about 
| 15 lbs. per sq. in., and since casting skin 
at internal angles is weak, it is ruptured 
| and the partial vacuum released. 
Common place fer this internal angle 
type of defect is where an ingate joins 
a casting. A cavity is often found ai 
| that point and this cavity has an opening 
| through the outside wall of the casting 
| Risers are used on castings to compensate 
_ for liquid and solidification shrinkag 
| and the movement of liquid metal ou 
| of the risers into the casting is the resul 
of force of gravity, ar liquid head. 


Effect of Atmospheric Pressure 


The less obvious but even more im 
portant force of atmospheric pressure is 
always present, tending to prevent the 
formation of any degree of vacuum with- 
in the solidifying mass. If a continuous 
skin is allowed to form over the riser 
and exclude atmospheric pressure from 
the liquid, the system will work in re- 
verse and the casting will tend to feed 

| the riser. 

In cases of opposing forces the direction 
of greatest force can be determined by 
taking the difference between the force 
due to gravity and that due to atmospheric 
pressure. In cases where a solid wall of 
metal forms over the entire casting, at- 

*| mospheric pressure will be withstood un- 
til shrinkage has formed a partial vacuum 
within the mold sufficient to provide a 
difference in pressure between the inside 
and outside of the casting which exceeds 
the strength of the solidified shell, when it 
will either collapse or puncture at its 

_ weakest point to relieve the partial vacuum. 

_ _ Since discovery of a means for keep- 
ing blind risers open to the atmosphere 
has popularized their uses, and since an 
ever increasing number of castings are 
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Faster Baking! Because Truline fuses — does 
not need air to “set”—it bakes quickly to a 
good strong bond. And, since it is neither water 
soluble, nor does it absorb water, finished cores 


may be stored safely. 


INCREASED PRODUCTION 
with present equipment 





The real net of it all is that when you use Truline 
Binder you not only save time—but perhaps even 
more important—you do it without the purchase of 
new equipment. What’s more, with Truline you’re 
on the way to turning out a more uniform product 
with less danger of shrinkage-cracks and other “rejects.” 


TRULINE BINDER 
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Faster Forming!... Because Truline Binder is packaged 
for ease in handling . . . because it mixes smoothly and 
evenly without fussing . . . because it rams tight quickly, 
it helps your operators form more cores per hour! 





Faster Cleanup! Another big advantage with 
Truline is that at temperatures above 650°, 
Truline-bonded cores collapse completely as the 
heat of the casting strikes in. Thus cleanup is 
much faster! 


For further information or a sample, 
fill in the coupon below. No obligation. 
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made by this method, typical blind risers 
will be taken up. 

A casting 2x4x10 in. is representative 
of a valve flange. Casting is about 5 in. 
higher than top of the blind head. In 
general the mass of the flange is great 
enough to require a blind head nearly as 
high as the part it is to feed. 

As soon as the mold is filled, the metal 
loses temperature to the sand and a skin 
quickly forms at mold-metal interface. As 
temperature continues to drop, more metal 
solidifies forming a vacuum within the 
solidifying mass. Skin forming on all 
parts is impermeable except at the desired 
spot on the riser. 

Atmospheric pressure acts on the metal 
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in the blind riser forcing it into the cast- 
ing as it is needed to feed shrinkage. 
If solidification proceeds properly, each 
successive amount of shrinkage is com- 
pensated by additional fluid metal forced 
in from the riser. Several means can be 
used for keeping a blind head open. One 
is the use of thermit placed at the top 
of the riser has been found satisfactory. 


Advantages of Blind Risers 


Some of the advantages of blind risers 
are: 

(1) Hotter feed metal in the risers as 
a result of being able to gate through 
them into the casting. Also last which 
is the hottest is in the riser; (2) Bottom 


Minute Data 


on MAGNESIUM MELTING 


Data, specifications and diagrams on the New Fisher | 
Stationary Melting, Holding and Alloying Furnaces — 
capacities to 4400 Ibs.; 
Furnaces — capacities to 2000 Ibs.; Hand Tilt Units; 
Stationary Super-Heat Furnaces; Sulfur Domes and, | 


Modern Plant Layouts are included in the New Fisher | 


Your copy is ready 
for mailing—write 
for it! 
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gating is fully practical thereby reducing 
sand erosion and at the same time pro- 
moting proper heat gradients; (3) Sav- 
ing in cleaning costs by being able to put 
the risers on flat surfaces and at any 
position necessary in the mold; (4) In- 
creased yield through more economical 
feeding; and (5) More solid castings be- 
cause blind heads can be placed wherever 
needed. 

One important point in using blind risers 
at different levels is the same casting and 
depending upon the atmospheric pressure 
for their proper behavior, is that a par- 
ticular zone of feeding must be relegated 
to each head. Atmospheric pressure is not 
a panacea for all gating and risering 
problems but it can be used to cause good 
or bad castings depending upon how well 
its principles are understood and applied. 


H. F. Taylor & E. A. Rominski, Foundry, 
Vol. 70, Oct. 1942, pages 74-77, 161-164. 


Quality of Aluminum Castings 


Condensed from “Die Giessere?”’ 


In sheet metal the strength is generally 
the same in all directions; in strip, as a 
result of the rolling in one définite direc 
tion, different properties are obtained in 
the longitudinal and transverse directions 
In forgings there are variations in proper 
ties with varying section because of vary 
ing degrees of working. In_heat-treate: 
alloys, the strength is less with thicker se« 
tions due to less effective quenching. 

Even greater variations in properties ca 
be observed in castings, depending on th 
casting conditions. With aluminum cast 
ings, the grain size, and hence the mechan: 
cal properties, are greatly influenced by th: 
rate of cooling; the finer the grain, tl 
greater is the strength. 

Since the rate of solidification governs 
the grain size, the cross-sectional area of 
the casting and the conductivity of mold 
are important factors. Metal molds have 
better heat conductivity than sand molds, 
so that in general die castings have better 
mechanical properties than sand castings. 

The pouring temperature has other ef- 
fects in addition to influencing the rate 
of solidification; increasing the pouring 
temperature does not always give reduced 
strength, but actually increases the strength 
in certain alloys. This is mainly due 
to the beneficial effect of high pouring 
temperature upon the formation of blow 
holes. 

If exact data are required concerning the 
strength of a casting, they can be obtained 
only by taking a test piece from the ac- 
tual casting and thereby destroying it. Even 
so, the strength varies with individual 
castings, depending not only on the tem- 
perature of pouring but in the case of sand 
castings, also on the water content and 
the tightness of packing of the sand. 

Only very seldom can a casting be cut 
up into pieces, and therefore, the de- 
termination of the mechanical properties 
is reduced to a test of the quality of the 
metal used. There are widely different 
opinions as to whether it is permissible 
to cast the test pieces separately or whether 
to incorporate them in the casting. 

In view of the fact that any one cast- 
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QUES TION. How can you employ max. current 
input without adversely affecting 
the power factor? 


ANSWER: By installing a lining that resists 
erosion at high temp., specifically — 


»— CUPOLA PATCH 























, With durable Cupola Patch, 

x you can force your furnace 
without losing the efficient 
slot dimensions. 








% Hence, you can melt more 
* metal per hour. 


y The dense, impermeable struc- 

“\ ture of this refractory retards 
penetration of metallic vapors, 
oxides and slags. 


>: Used as a general-purpose 
. lining, because it’s metallur- 
gically neutral. 


) % Particularly successful in melt- 
ing pure copper, cupro nickel 
and rich alloys, as well as com- 


mon yellow and red brasses. 
: * The supply of Cupola Patch 
is not threatened by any 
shortage of materials. 
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in-one test piece does not represent the true 
strength of the casting, the separately cast 
specimen is usually preferred. The only 
drawback of this method is the danger of 
mixing up the test pieces; with suitable 
marking and reasonable care, however, 
this can be avoided. 

If we realize that, in the first place, 
the test piece has to indicate the proper- 
ties of the liquid metal at the time of 
casting, then separately cast test bars are 
to be preferred on account of their greater 
uniformity and reduced numbers. The 
mold used for the test piece must be 
similar to that used for the casting. This 
is particularly important because castings 
of widely different properties are obtained 


when the mold of the rate of solidifi- 
cation is altered. 


—A. Von Zeerleder, Giesserei, Vol. 29, Jan. 9, 
1942, pp. 7-10 (abstracted in Engineers’ 
Digest, Vol. 3, Nov. 1942, pp. 365-366). 


Reclaiming Core Sand 


“The Iron Age’ 


The processing method of the Wright 
Aeronautical Corp. consists of knocking 
out the molds over an apron picking con- 
veyor. Chill, cores, rods, wires, etc. are 
picked out. Conveyor empties into a ro- 
tary breaker with screen having 1-in. holes. 


Condensed from 


Lumps 1 in. and under are carried over 


a magnetic pulley, which removes wires 


HAUSFELD 


FURNACES 


Hausfeld Tilting Furnaces ‘ 
with Link Belt Conveyor 


“S 


MOBILIZE INDUSTRY 
FOR WAR AND PEACE 


By increasing production of die castings 60°/,, this battery 
of 6 Hausfeld Melting Furnaces has placed the foundry upon 


a war basis. But these furnaces will outlast the longest war. 


When the present emergency is past they can be applied 


to the manufacture of consumer goods. ® All moving parts 


of Hausfeld Furnaces are accurately machined and balanced. 


Roller bearings reduce friction and make for speed in charg- 


ing and discharging. Scientific regulation of fuel intake 


assures perfect combustion, rapid melting, long 


and 


linings crucibles; 


Hausfeld Melting Furnaces 


reduces 


life of 


tel be iillit hill Man LAM LCLE Le 


are available in 


sizes and types for all non-ferrous metals and 
their alloys. Foundry tested before shipment. 


The Campbell-Hausfeld Co. 


200-220 MOORE ST. 
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or nails remaining in the sand, and empties 
into bins. From here sand passes into 
the ring crusher, which further granulates 
it. Next it passes through a 430-mesh 
screen, and then it is run over a mag- 
netic pulley that removes any iron oxide 
or small ferrous particles remaining. 
Next the sand is fed by a screw conveyor 
into a kiln at the rate of 344 to 4 tons 
per hr. 

The kiln rotates at 1 to 3 r.p.m., is 
oil fired, and is lined with wedge shaped 
refractory bricks. As sand _ progresses 
down the kiln in an oxidized atmosphere, 
its temperature is raised to between 1400 
to 1500 deg. F. This temperature is ade- 
quate to burn off the carbon, and not 
too high to cause fusion or cracking of 
the sand grains. About 12 to 15 min 
are required for the sand to pass from 
one end of the kiln to the other. 

From the kiln the hot sand flows into 
a cooling unit. This machine is a Link- 
Belt Roto-Louvre cooler, and in addition 
to cooling the sand, removes secondary 
carbon. However, when sand enters the 
cooler at a high temperature, it comes 
in contact with air at room temperature 
and it absorbs a portion of the oxygen, 
causing a bleaching effect. 

Color is a convenient empirical method 
of regulating the movement of the sand 
through the kiln and cooler. The purpose 
is to obtain sand as white as possible 
from the discharge end of the cooler. 

Toward the end of the cooler a very 
fine water spray hits the sand, serving 
to cool it further. The volume of the 
spray is regulated by a thermocouple so 
that the volume of spray is directly re- 
lated to the temperature of the sand. This 
prevents sand from leaving the cooler wet. 
When the sand enters the cooler it is 
about 1000 deg. F. and when it leaves 
it is about 150 to 180 deg. F. and free 
flowing. 

Backing sand is made from 100 per cent 
reclaimed material, while in facing, re- 
claimed sand is used in the same propor- 
tions as mew sand except that about | 
per cent more cereal binder is added. 

In an emergency it has been found 
possible to use unburned reclaimed sand 
for backing. When unburned reclaimed 
sand is used, the cores have a _ tendency 
to brittleness and the grains lack cohesion. 
In some cases it is necessary to dilute such 
sand and also to use large quantities of 
binder. 

Analysis of sand coming from a reclama- 
tion unit is determined by the type of 
sand going in. Screen analyses are made 
every shift, or more frequently if 
ranted. 

The amount of carbon remaining in the 
sand after passing through this unit 1s 
about 0.5 per cent according to ignition 
tests. 

With recirculation, it is possible to re 
claim about 85 per cent of the sand going 
into the unit. Some loss is unavoidable 
in the form of fines and dust, and there 
is also a loss in conveying the sand 
through the various stages. 

The economics of a reclamation unit 
are largely determined by the location 
of the plant with respect to the sand 
source. 


wal- 


—W. A. Phair, Iron Age, Vol. 159, 
Dec. 17, 1942, pages 43-48. 
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This Refractory 
High Fusion Point—PLUS ! 





High fusion point, alone, may be the only quality 
you need in your refractories. But especially if 
you need a combination of high fusion point with 
low porosity, we would like to tell you about 


Corhart* Electrocast Refractories. 


Corhart Electrocast Refractories are high-duty 
products made by melting refractory oxides in 
electric furnaces, then pouring into molds, They 
have been used almost exclusively in the glass 
industry for many years—are now being rapidly 
adopted by several other industries in which high 
fusion point, low porosity, extreme hardness or 


high specific gravity are important. 
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Corhart Electrocast is particularly useful in forti- 
fying severe spots which normally control the life 
or productivity of entire furnaces. Your inquiry 
will be held in confidence. Address: Corhart Re- 
fractories Co., Incorporated, 16th & Lee Streets, 


Louisville, Kentucky. 





ENDURANCE 


CORFART 
ELECTROCAST 


REFRACTORIES 


*Not a product, but a registered trademark. 
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Shell Forging Methods Compared 


Condensed from “American Machinist” 


Today shell production is probably pro- 
vided as follows:\ Pierce-and-draw 55 per 
cent, upsetter 40 per cent, miscellaneous 
(bulldozing, Assel cross roll mill, etc.) 
5 per cent. Comparatively speaking, there 
is little choice between the first two. All 
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sizes of shell are forged by the pierce- 
and-draw method, while the upsetter is 
limited to smaller sizes, generally ®nly up 
to and including 3 in. and 105 mm. Av- 
erage rejects for both methods are 5 
per cent. 

Since the upsetter shapes the outside of 
the shell, considerable metal (20 per cent 
in some cases) is saved as well as ma- 





chining. However, the upsetter requires 
a more thoroughly trained staff as main- 
tenance is much more exacting. Since the 
work is divided among 5 or 6 tools, the 
wear of each is reduced, but the cavities 
of the shell are more liable to scratching. 
Tool life in the pierce-and-draw method 
is quite short, but the punches and dies 
are easily and cheaply made. 

Production rates vary but a fair com- 
parison would be an output of 175 
shells (105 mm.) per hr. for two presses 
and one draw bench versus 160 shells for 
two upsetters. The pierce-and-draw set- 
up would require about 13 men versus 10 
for the upsetters. 

Shell steel of WD X-1335, X-1340 and 
X-1345 is used. These steels are quenched 
with an air blast to bring up to the speci- 
fied 105,000 lbs. per sq. in. tensile, 70,- 
000 Ibs. per sq. in. yield point, 16 per cent 
elongation, and 45 -per cent reduction of 
area. Except for trench mortar shell, these 
high sulphur, air hardening steels will 
shortly be abandoned in favor of straight 
carbon steels. For one thing, the returned 
scrap is building up the sulphur content at 
the steel mills. Also, a smaller crop is 
taken from straight carbon billets, thus 
resulting in a higher rate of output at 
the steel mills, to say nothing of the de- 
creased time required for chipping, grind- 
ing and other preparations for rolling. Last 
but not least, manganese will be saved. 


—J. B. Nealey, Amer. Machinist, Vol. 
86, Nov. 26, 1942, pages 1383-1386. 


Cemented Carbide Tools in Germany 


Condensed from “Automobile Engineer” 


A recent German monograph on ‘Hard 
Metal Tools” is reviewed in which their 
special properties are discussed and the 
means to allow full advantage to be taken 
of cemented carbide tools described. 

The outstanding properties of cemented 
carbides, or sintered hard metals, are hard- 
ness between that of corund and diamond, 
and great resistance to abrasion; owing, 
however, to their brittleness and low ten- 
sile strength it is not practicable to make 
tools entirely of sintered hard metals, be- 
sides the difficulty of sintering large pieces 
and excessive coat. 

Only a relatively small tip is therefore 
used on a substantial steel shank. To get 
the most out of the tip the following 
practice for brazing a tip to the shank 
of a lathe tool has been developed: 

(a) Preparation of the shank and tip. 
1. The jointing surface of the tip is 
ground smooth and true. 

2. The jointing surface of the shank 
is carefully machined and the tip fitted 
to it. 

3. Both jointing surfaces are carefully 
cleaned of grease; e.g. by carbon tetra- 
chloride. 

4. The shank is preheated in the sol- 
dering furnace to 800 deg. C. (1472 deg. 
F.) and to avoid scaling, some flux, such 
as borax, is applied to the joint surface 
from the spoon-shaped end of a bar of 
non-scaling material. The tip is also pre- 
heated, preferably by placing it on the 
shank. 

5. After the preheating, the jointing 
surface of the tip is brushed clean of 
scale with a wire brush. It is then 
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HAGERSTOWN ye ae 


WHY? The miners and ingot producers are deliver- 
ing the metal. Arms assembly plants are going 
great guns. But in between—the suppliers—the 
plants producing parts, fittings, forgings and castings 
—is where a bottleneck still bogs down production 
because of S-L-O-W cleaning. 


What a different news story if all plants had Pangborn 
Air or Airless ROTOBLAST for their cleaning room 
requirements. One war installation is blast cleaning 
2,000 five hundred pound steel bombs per day. 
Hundreds of other concerns, whose orders were 
smaller but just as vital, depend on Pangborn 
engineers for the right basic equipment geared to do 
their jobs faster, better, and at lower cost. 


Remember—cleaning department speed steps up the 
whole plant production rate. And Pangborn equip- 
ment will do your job better and faster than has 
ever been done before. “COME TO PANGBORN.” 


PANGBORN CORPORATION 


World's Largest Manufacturer of Blast Cleaning and Dust Control Equipment 
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placed in the milled recess on the shank 
and the borax and solder applied. The 
solder may be either sheet, wire or gran- 
ulated. 

(b) The brazing process. It should be 
noted that a very thin film of brazing 
metal is sufficient to keep the tip in po- 
sition. A thick layer of brazing metal 
actually endangers the tip, because it can 
be deformed by the cutting pressure and 
can cause bending, chattering, cracking or 
breaking of the tip. 

1. After the melting temperature (1100 
deg. C. (2012 deg. F.) for copper solder 
and 960 deg. C. (1760 deg. F.) for silver 
solder) the solder flows round the tip 
and a little flux (borax) and sokder 
are added to the joint. 

2. When the solder has run completely 
under the tip, the tool is taken out of 
the furnace and the tip is pressed firmly 
with a pointed rod against the support 
until the solder freezes, so that the film 
becomes as thin as possible and the tip is 
securely fixed to the shank. The rod used 
for pressure must be pointed so that the 
tip is not cooled too quickly. 

3. Further cooling must be controlled 
in such manner that there is slow equali 
zation of the heat tension between tip 
and shank. One method is to plunge th 
tool into pulverized carbon electrodes 


Brazing Solders 


The solders for brazing are: (a) pur 
copper (electrolytic copper); this has su! 
ficient tensile strength to keep the ty 
in position and is ductile enough | 
equalize tensions created during the so! 
dering process. 

(b) Silver or similar solders with low- 
er melting points than copper are fr 
quently used in fixing tips to tools that 
have to withstand lower cutting pressure: 
(machining of light metals). 

(c) A special patented soldering foi! 
consisting of a nickel steel sheet 0.5 to 
0.75 mm. thick and copper plated on both 
sides. This solder is recommended to 
avoid cracks in the tip caused by the 
different expansion of the hard metal and 
the material of the shank under heat, and 
also for soldering tips to twist drills 
with shanks of high speed steel. 

Charcoal, gas muffled or electric fur- 
naces may be used for soldering, but the 
furnace should have a reducing atmos- 
phere and the temperature kept at a 
level a little above the melting point of 
the solder. Oxidation of tip and joints 
is prevented by excess of gas or by 
blowing in coal gas. Clamping of tip 
to shank should be used only for light cuts. 

The keenness of the cutting edge is of 
utmost importance. The clearance angle 
for cutting tools for open-hearths and 
alloy steels is 4 to 6 deg., for hard and 
chilled cast iron 2 to 4 deg.; angle of 
top rake 16 to 20 deg. for open-hearth 
steels of 23 to 48 tons, and 14 to 16 
deg. for 54 ton steel, 12 to 16 deg. for 
Cr-Ni steels, 8 to 12 for Cr-V steel and 
tool steel, 0 to 8 deg. for austenitic 12 
per cent Mn steel, 10 to 15 deg. for hard- 
ened high speed steel, 165 tons tensile, 
and for stainless steels 38 to 43 tons, 0 
to 4 deg. for Si cast iron, 0 to 6 deg. for 
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AND AN IMPROVED CARBIDE 


that... 


Perform at extraordinarily high cutting speeds; 
Permit the milling of heat-treated alloy steels; 
Produce highly burnished surfaces; 
Result in a high production rate. 
The new design and the improved carbide are described 
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cast iron 200-400 Brinell, 10 to 12 deg. 
up to 200 Brinell, and 0 for hard and 
chilled cast iron. 

The side slope of top rake is 3 to 5 
deg. throughout except for malleable iron 
and silicon cast iron where it should be 
5 to 6. A similar table was worked out 
for copper alloys and light metals and 
insulating materials, the latter having in 
general greater angles for all three angles. 

Speeds and feeds for milling operations 
are recommended as follows: 


Feed, in. Cutting speed, 

Materials per min, ft. per min. 
Mild steel, medium 3.15- 12 325-200 
Cr-Ni_ steel 0.4- 1.2 100- 80 
Cast iron up to 200 

Brinell hardness 12 - 24 325-200 
Cast steel 8 - 16 200-130 
Red brass up to 27.5 1300-650 
Aluminum 60 -120 820 and less 
Siluminium 20 =- 30 650-325 
Insulating mate- 

rials 40 - 80 500-165 
Glass 0.4- 0.8 165 
Cast iron 200-400 

Brinell 8 - 16 230-100 


Elimination of Vibration 


Vibration should be eliminated as far 
as possible in using cemented carbide tools; 
and the tool rigidly clamped and the clear- 
ances in the slides and bearings of the 
machine must be small. For turning op- 
erations the tools should be set at the 
center line of the work piece to insure 
correct minimum clearance angle. 

The machine must never be stopped 
with the feed engaged (e.g. for taking a 
size). Apart from greater cutting and 
therefore productive capacity of cemented 
carbide tools, they have the additional ad- 
vantages of better quality of machine sur- 
face, smaller cutting force and a lower 
stress on the cutting edge. 

Cemented carbides are used successfully 
also in dies for wires, pipe and rod draw- 
ing, faces of measuring gages, work plates 
of centerless grinding machines. 


—Automobile Eng., Vol. 32, 
Mar. 1942, pages 9! 94, 


Sintered and Hot-Worked Iron 
Powders 


Condensed from “Iron Age’’ 


Different methods of molding powders 
to solid parts are: Cold pressing and sin- 
tering often followed by sizing operations; 
hot pressing into final shape by pressing 
and sintering; and metal working old cold 
pressed and sintered blanks. 

However, none of these methods is 
completely satisfactory, therefore improved 
properties were obtained with sintered, 
forged and rolled iron powders. 

Types of iron powder used were sponge 
iron containing 99 per cent Fe and of 
100 mesh size. ‘The other was an elec- 
trolytic iron, soft annealed and containing 
99.8 per cent Fe. Two grades were used, 
one coarse, passing through 100 mesh, 
with 50 per cent through 325 mesh; 
and the other fine, all passing through 
325 mesh. The specimens were processed 
in three different ways. 


Some Physical Properties 


Sintered sponge iron showed that its 
density is 75 per cent of normal for low 
pressed compacts but can be improved to 
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ng scarce raw materials by eliminating waste and rejects... is 
on!y one of the many wartime problems being solved today with the 


help of Bristol’s instrument engineering. In many cases, sending for 
one of Bristol’s instrument-data bulletins has been the first step 
towards substantial savings. 


CHECK YOUR PROBLEM HERE: 


1. Lack of skilled men? 

2. Shortage of raw materials? 

3. Need to increase output without increasing space 
or equipment? 

Unnecessary spoilage and rejects? 

Errors in putting new products into production? 


THE 
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Write for Bulletin 512 — Facts, Case Studies, 
Results of Complete Automatic Control of Plant Processes 





Here, in one concise bulletin, are the essentials of Bristol’s System of 
Coordinated Process Control, including list of applications and outline 
of what has already been achieved by many manufacturers in food, 
textile, metal, plastics, rubber and other process industries. Write for 
it today, together with any of the other free bulletins described at right, 
addressing The Bristol Company, 114 Bristol Road, Waterbury, Conn. 


sc fom tet 


AUTOMATIC CONTROLLING 
AND RECORDING INSTRUMENTS 










































Bristol’s Coordinated Combustion 
Control Saves $5 Per Ton Heat- 


Treating Steel Rolls 


Two hundred and ten hours of temperature 
changes were exactly controlled for this manu- 
facturer, 
cessful 
straight steel rolls, with carbon from 0.6% to 
1.50% in furnaces burning pulverized coal. As 
well as greatly lowering cost per ton, Bristol- 
Engineered controls resulted in better, more 
uniform grain structure and less risk of furnace 
failure or collapse from overheating. 


insuring repetition of previously suc- 
schedules in heat-treating alloy and 


* 


FREE— These Clear, Concise, 
Complete Bulletins Sum Up Latest 
Advances in Instruments for 


Your Industry 
BRISTOL COMPANY 


114 Bristol Road, Waterbury, Conn. 


(] Please send me free Bulletin 512, together 
with other bulletins checked here. 


Bulletin T1302 — Describes Bristol’s Full- 
Compensated, Liquid-Filled Recording Ther- 
mometers, desirable for a wide variety of 
critical temperature-measuring problems; no- 
menclature, parts, schematic diagrams, and 
partial list of available charts. 


Bulletin 536 — Modern pH instruments for 
exact measurement and automatic control of 
hydrogen-ion concentration are here de- 
scribed, together with new glass electrode 
method. 


Bulletin A112 — Bristol’s Free Vane Con- 
trollers for temperature, flow, liquid level, 
pressure, draft, humidity, pH value and time 
program — analyzed and described with 
special attention to new convertible feature 
permitting adaptation to changing processes. 
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WAR PLANT REPORTS: 


- [-"\ Manufacturer of Aircraft vies | 


U. S. HOFFMAN °:)):) 
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INSTALLATION OF 


3 HOFFMAN 


COOLANT FILTERS 
(Total Cost under $10,000) 


fim SAVES °65,000 tha 


would have been required for addi- 
tional grimders . « 2 2 «© 2 « » 


(im ADDS 25% to plant pro- 


duction capacity ...... .- 


(iM) TWICE AS MANY pieces 


perwheeldressing. ..... . 


(i> SAVES LABOR of 30 men 


per three-shiftday. ..... . 


{MP QUALITY FINISH—so 


superior that sub-contractors 
couldn't match it. 








parts, gages. ball bearings. etc. 
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R 


SEND FOR LITERATURE © 


Especially valuable for gun and aircraft engine 


Y 
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COOLANT FILTERS + FILTRATION ENGINEERING SERVICE 
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by second pressing. These values are 
higher for electrolytic iron compacts, es- 
pecially in the single processed material. 

Coarse electrolytic compacts reach densi- 
ties approximately 98 per cent after being 
twice pressed at 50 Ibs. per sq. in., and 
twice sintered at 1200 deg. C. (2192 
deg. F.) for 1 hr. Hardness values for 
singly pressed materials being very soft, 
and twice processed giving Brinell figures 
between 65 and 80. Materials after sec- 
ond pressing showed Brinell hardness 
above 100. 

Tensile data for single processed mate- 
rial was 4000 to 5000 Ibs. per sq. in. and 
double processing could better this only 
slightly. Only the strained repressed elec- 
trolytic powder showed substantially higher 
values. Sponge iron twice sintered showed 
a distinct superiority both in yield and ul- 
timate strength. Tensile data of 38,000 
Ibs. per sq. in. for hydrogen reduced 
sponge iron approaches standard values 
for fused and annealed electrolytic iron. 
Average tensile values of 56,000 Ibs. per 
sq. in. for sponge iron compares with 48,,- 
000 Ibs. per sq. in. for fine electrolytic 
powder compact and 43,000 Ibs. per sq. 
in. for the coarse grade of electrolytic 
iron. 

Modulus of elasticity increases from 
about 40 per cent ef normal in the case 
of low pressed compacts, to a maximum 
of about 75 per cent of normal for 
twice pressed material. Elongation and 
reduction are as low as one-fourth of nor- 
mal for low pressed and improve slightly 
with higher pressures. They are again in- 
creased by a double pressing and sintering 
but, with one exception, are not better 
than one-half of standard values for 
wrought iron. 

In the group representing specimens 
twice sintered, an improvement is notice- 
able when sintering temperature is raised 
trom 1000 to 1150 deg. C. (1832 to 
2102 deg. F.) Sirttering at 1300 deg. C. 
(2372 deg. F.) causes no important 
changes in these values. A similar in- 
crease in temperature for specimens twice 
pressed at higher pressure does not show 
any appreciable influence on strength and 
ductility. 


Eftects of Working 


Effects of subsequent working on the 
properties of sintered iron show that densi- 
ty increases to 97 per cent of normal for 
25 per cent reduction and approaches 
asymptotically the normal values with high- 
er degrees of forging. Yield point and ten- 
sile strength obtained by forging average 
38,000 and 56,000 Ibs. per sq. in. respec- 
tively and are comparable with carbon free 
wrought iron. Modulus of elasticity re- 
mains below normal, in no case exceed- 
ing 90 per cent of the standard value. 
Elongation and reduction in area are also 
improved by hot forging, but remain short 
of standard. 

In rolled iron, the increase of density 
and hardness with the degree of reduction 
is less steep than for forged metal, and 
the maximum values do not exceed 43,000 
Ibs. per sq. in. Modulus of elasticity data 
match those of hot worked metal, but 
the highest elongation and reduction in 
area figures are slightly below the maxi- 
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_ HEATING UNIFORMITY 


because the surface of each 
piece of the load is bathed in an 
accurately heated stream of air, 
driven at high velocities through 
the work chamber by a large, 
powerful, dynamically balanced 
fan. The heat source is isolated 
from the work, thus eliminating 
any danger of overheating 
caused by radiant or ‘“one- 
sided”’ heat. 


HEATING ACCURACY 


because the Lindberg Control 
(Bulletin 42) automatically 
neasures the input of heat to meet the demands of the 
‘oad. This is especially important when heat treating the 
.onferrous metals where long soaking periods are re- 
quired. As the load becomes saturated, its heat require- 
ments diminish and the Lindberg Control automatically 
supplies only enough heat to offset the small radiation loss. 
Control accuracy is such that solution heat treatment 
and ageing are handled in the same furnace. 









































Sox Cyclone of the type used 
by all leading aircraft manvu- 
tacturers for aluminum and 
nagnesium. 


CONSTRUCTION ADVANTAGES 


In addition to these heating and control features, the 
Cyclone is designed for long production life, safety of oper- 
ation and easy access to all working parts for maintenance 
or replacement: 


1. Heating elements and fan units are located so as to 
be easily accessible for maintenance or repair. Heating 
elements are designed for convenient removal for repair 
without cooling the furnace down. 


2. Circulating fans are large volume type, dynamically 
balanced. 


3. Fan is driven by motor of standard make which is 
replaceable by any other motor with the same nameplate 
rating. 


4. Fan bearings are air cooled and mounted away from 


the furnace shell. 







specifications 


eat of the 





5. Zone heating is precision controlled to +2.5° F. in 
even the largest furnaces. 

6. Air operated, vertical lift doors with graphited as- 
bestos gaskets prevent heat and air leakage. 

7. The Cyclone’s 50 different electric box type sizes and 
22 sizes of gas fired units gives you a wide range of selec- 
tion in setting up your production schedule. 


QUENCHING 


Cyclone furnaces are available, complete with tanks, for 
different methods of quenching, depending on the work 
being handled and the speed of quench desired: 
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1. Elevator quench (for castings)—rack is rolled out of 
furnace onto elevator which lowers work into quench. 

2. Bottom quench (for stampings)—work is held in fur- 
nace heat until the bottom is moved out, then quickly 
lowered into quench directly below. 


3. Fog quench (for stampings)—quench chamber is 
connected to end of furnace and houses a forced, fine spray 
of water into which work is drawn for quenching. 

Write today for the NEW bulletin on Lindberg Furnaces 


for Aluminum and Magnesium Heat Treatment. Bulletin 
No. 140. 


LINDBERG ENGINEERING COMPANY 
2451 WEST HUBBARD STREET = CHICAGO 









LINDBERG 
FURNACES 


SUPER-CYCLONE FOR HARDENING, NORMALIZING, ANNEALING, TEMPERING 


CYCLONE FOR ACCURATE, LOW-COST TEMPERING AND NITRIDING 
HYDRYZING FOR SCALE-FREE AND DECARB-FREE HARDENING 


& 
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JOHNSON 575 
Pot Hardening and 
Melting Furnace 












a 





© Lid-lifting mech- 
anism easily lifts 
lid. Locks 
position. 


in up 


® Electric ignition 
facilitates lighting 
of burners 


* Heavily insulated—42” firebrick backed 
up with 34%” insulating block. 





* Pot size—14” x 20” deep. 


Burners, near top of 575 combustion chamber, insure longer pot life. Vent 
damper regulates flow of exhaust gases. Electric ignition may be used in con- 
junction with photo-electric safety system for complete protection from possible 
explosions due to gas failure. Top ring, in 3 sections, to prevent cracking or 
distortion. Price . . . $315.00—Large Blower for maximum performance—at 
extra cost. 







SALES OFFICES: 


Bourse Bldg., Philadelphia 
120 Liberty St., New York City 


C. B. Babcock Co., 475 11th St., 
San Francisco 


FREE—Use Coupon 


JOHNSON GAS APPLIANCE CO. 
589 E Ave. N.W., Cedar Rapids, lowa 


Please send me FREE Johnson Catalog 





No, 2014 OIL 


Temperin Furnace POG o Catia hs «wos 0.08808 5 @ ae Sees ws 
$2 Eactory yh en eee yp ae ee 

All Prices FOB, Factory 
CIOS 0 6.5 600 tewew ss 00% NE asi hn 54 Sale 
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mum values found in forged material. 

In conclusion it may be said that varia- 
tions in processing steps in making mold- 
ed and sintered metals permit control of 
mechanical properties. 

Sintered iron may develop interesting 
properties if sufficiently high molding pres- 
sures and sintering temperatures are used. 
If iron compacts are twice pressed and 
heated, and if raw material is of high 
purity, densities better than 98 per cent 
of normal, and hardness, yield point and 
tensile strength within the range of fused 
metal can be obtained. 

The technique of forging, subsequent 
to cold pressing and sintering, has been 
worked out on an industrial scale by H. 
Tormyn of Chevrolet. In this operation 
SAE X 1112 steel turnings are pressed 
into Y, lb. compacts, sintered at 1025 deg. 
C. (1877 deg. F.) hot forged and coined 
cold after trimming. They are used for 
cast iron bearing lock sleeves. 


—Claus G. Goetzel, Iron Age, Vol. 
150, Oct. 1, 1942, pages 82-92. 


Heat Treatment of Teol Steels 
Condensed from “Iron Age” 


This article is a review of recommen- 
dations of the General Electric Co. When 
heating for forging, normalizing or hard- 
ening, the part should be preheated, un- 
less it is small and of uniform section, or 
enclosed in a box or pipe. 

In forging or rolling, the steel is heat- 
ed to a temperature within the recom 
mended range. After forging, cool the 


| steel out of contact with moisture or cold 


air. Steels with a tendency to air-harden 
should be cooled in a retarding medium 
such as dry ashes, lime, or mica dust. Al- 
ways anneal after forging. 


Tool steel is annealed to full anneal 
or process anneal. Full anneal is used 
mostly after forging or rolling. Purpose 


is to develop proper structure, not only for 
machining, but also to insure best response 
to subsequent hardening. The method is 
to heat above critical temperature and coo! 
slowly. 

Process annealing is used either to soften 
material which has previously been hard 
ened, or to remove internal stresses and 
other undesirable effects. This is done 
by packing steel in a suitable container 
Heat to about 1300 deg. F. and hold for 
the indicated time. Cool the container: 
then remove the steel. 

If softening is required, the steel is heat- 
ed without protective enclosure. In hard- 
ening, always preheat unless tools are small 
and uniform, or pack-hardened. Slow, 
uniform heating and accurate temperature 
control are essential when tempering. Un 
less otherwise specified, hold 1 hr. at tem 
perature and cool in still air. 

In general, water should be used for 
quenching the water-hardening steels with 
forced circulation; brine for still-quenching 
the water hardening steels; oil as a milder, 
non-deforming quench; and air as the 
mildest quench. Water should be city or 
well water, not river water. 

If controlled atmospheres are not used 
for heat treating, then ordinary carburizing 
compounds, pitch, coke, or cast iron ships 
will serve the purpose. Pitch coke is non- 
carburizing to most steels in the range of 
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Four G-E Copper Oxide 
Rectifiers connected in par- 




































































Oo . allel to give 2000 amperes, 
g | adjustable from 1 to 6 volts. 
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The same four rectifiers 
connected in series-parallel 
4190 0 to give 1000 amperes at 2 to 
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The same units connected 
in series to give 500 amperes 
at 4 to 24 volts. 
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ONE TOOL FOR MANY JOBS 


How one electroplater adapted 
General Electric Copper Oxide 
Rectifiers for various jobs, in- 
cluding still-tank plating, barrel 
plating and anodizing 


A. 6-VOLT TANK PLATING 
By connecting four G-E Copper Oxide 
Rectifiers in parallel, the plater obtained 
2000 amperes at from 1 to 6 volts for a 
still-tank plating job. The single regu- 
lator for the four units gave complete 
control over the full range output. 


B. 12-VOLT BARREL PLATING 


When a barrel-plating contract was 
obtained, it was a simple matter to re- 


arrange the four rectifiers in series-par- 
allel so as to secure 1000 amperes at from 
2 to 12 volts required for the job. 


C. ANODIZING 
The same four rectifiers were also re- 
connected in series for an anodizing job 
requiring 500 amperes at 4 to 24 volts. 


OTHER COMBINATIONS 
These are only three common examples 
of the wide variety of groupings that 
can be obtained with G-E Copper Oxide 
Rectifiers to serve specific needs, includ- 
ing 40 volt anodizing. 


Why not investigate the potential uses 
of G-E Copper Oxide Rectifiers in your 


electroplating? G-E Tungar and Metal- 
lic Rectifier engineers will be glad to 
consult with you. Write to Section 
A-334-112, Appliance and Merchandise 
Department, General Electric Company, 
Bridgeport, Connecticut. 


GENERAL “% ELECTRIC | 
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Central Station 
Operation 


R-S Car Hearth Furnaces have been 

built with motorized door lift, fur- 

nace cars and transfer car, all oper- 

ated from a central control station. 
The conservation of time and labor in such 
streamlined installations is readily apparent, 
particularly when a charge is to be quenched 
and rapid movement is necessary. 

The shop crane is ready to pick up the 
charge as soon as the car is out of the furnace 
and there is no time lost in manipulating 
cables or snatch blocks. Write for details and 
illustrated R-S Car Hearth 
Bulletin No. 68-F. 


FURNACE DIVISION 


R-S PRODUCTS CORP. 


4522 Germantown Ave., 
Philadelphia, Pa. 








| 





1650 to 1950 deg. F. Below 1650 deg. 
F. it is strongly decarburizing and should 
not be used. Above 1950 deg. F. it will 
blister and destroy steel. 

Carburizing compounds may be used in 
the range of 1100 to 1875 deg. F. Above 
critical temperatures they increase the car- 
bon content. This is not generally detri- 
mental. On drawing, forming and lamina- 
tion dies, etc. may prove beneficial. How- 
ever, it should not be used when maximum 
toughness is required. It should never be 
used for the high speed or hot work 
classes of steel. 

When steel is packed for heat treatment, 
place the end of an asbestos covered 
thermocouple in a hole in the piece of steel] 
nearest the center of the load. All tools 
should be inspected for hardness before 
leaving the heat-treating department. If 
cracks are suspected, the magnetic crack 
detector should be used. 


—J. E. Erb, Iron Age, Vol. 
150, Oct. 8, 1942, pages 47-50. 


Processing Beryllium-Copper 

Condensed from “Sheet Metal Industries’ 

Beryllium-copper has the outstanding 
characteristics of being capable of heat 
treatment. It can be formed in the soft 
condition, then heat treated to 350 to 
400 Brinell. This property along with 
its good electrical conductivity, corrosion 
and wear resistance, has caused it to be used 
to a greatly increased extent for parts of 
electrical equipment and instruments. 

Originally beryllium-copper had about 
2.5 per cent Be; however, in recent years, 
the beryllium has been decreased to about 
2 per cent with the addition of about 
0.5 per cent Co which gives somewhat 
improved and more uniform properties. 
The use of this alloy for springs elim- 
inates the possibility of season cracking, 
undesirable creep effects, and gives a high 
elastic limit (50 tons per sq. in. as com- 
pared with 30 to 35 for hard drawn phos- 
phor bronze which cannot be formed) as 
well as being suitable for use up to about 
200 deg. C. (392 deg. F.) without /oss 
of strength. 


Effects of Pressing and Rolling 

No difficulty is experienced in handling 
beryllium-copper in the press shop, al- 
though it work hardens rather more rapidly 
than the usual brasses and bronzes. A 
reduction in diameter of 30 per cent for 
the simple cupping operations should not 
be exceeded as against some 40 per cent 
in the case of brass. Either double action 
or single action presses may be employed, 
but a double action press and blankholder 
is preferred unless the blank thickness is 
sufficiently great to prevent wrinkling. 

Punch and die radii should be the same 
as for brasses and bronzes. A good draw- 
ing lubricant (preferably with high film 
strength and a solid lubricant) is advisable. 
The most generally employed process is 4 
drawing operation in steel tools, but 4 
rubber bolster may be used in place of 
the lower steel tube. In designing bend- 
ing tools, an appreciably greater spring 
back must be allowed than for correspond- 
ing tempers of phosphor bronze. 

Beryllium-copper is not as susceptible to 
directionality as are heavily cold rolled al- 
loys such as phosphor bronze. The temper 
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You'll find N-A-X 9100 Series 


of Alloy Steels 


There is hardly a theater of war today where N-A-X 9100 
Series is not at the beck and call of our armed forces. If 
you looked for it, you wouldn’t find it. It’s there, 
though, in tanks, bombs, trucks, anti-aircraft and other 
types of guns and armament. And there it will stay until 
Victory is won. 

N-A-X 9100 Series is an outstanding achievement of 
Great Lakes engineers and metallurgists. (It is basically 
an alloy steel, with all strategic elements carefully balanced 
and held to an absolute minimum.) It is being supplied in 
two general grades, with and without molybdenum, all 


other components of the analysis being held constant. 
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GREAT LAKES STEEL CORPORATION 


Detroit, Michigan 
Sales Offices in Principal Cities 





Division of 


NATIONAL STEEL CORPORATION 


Executive Offices * Pittsburgh, Pa. 
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MASTER OF OFFENSE 


Wherever, whenever, however you go — in home, factory, office or 
recreation — contact with steel is inescapable, for it is basic to all 
progress in agriculture, commerce and industry. 


But we’re at war! Commonplace things must be forgotten tem- 
porarily for the more important job ahead. And because Steel 
is Master of Offense, all else must fade into insignificance. 


We will win, but it’s going to take all the steel we can produce. 
Here at Andrews we are glad to have a part, and it’s a great satis- 
faction to know that every pound of Andrews Steel is going into 
the sinews of war or the machines to produce them. 


Production has been stepped up tremendously. Yet Andrews main- 
tains the same high quality that has characterized its product since 
the year the company was founded — 1908. 








RT ROLLING MILL COMPANY 


G & CORRUGATING 














used is a function of the amount of form. 
ing. No attempt should be made to carry 
out bending or setting operations after 
final heat treatment. In changing from 
spring steel, a gage 16 per cent thicker 
should be used to compensate for the dif. 
ference in modulus of elasticity; no change 
is mecessary in changing from phosphor 
bronze or nickel-silver. 

Intermediate annealing, if necessary, is 
carried out by heating to 800 deg. C. 
(1475 deg. F.), soaking for 20 to 30 min, 
and quenching in water. If the parts do 
not attain this temperature or if the quench. 
ing is delayed, the properties obtained in 
the final hardening treatment will be ad- 
versely affected. A controlled atmosphere 
is not necessary if the parts can be pickled 
after annealing. Usual pickle contains 5 
lbs. sodium dichromate, 2 pints concen- 
trated sulphuric acid, and 5 gals. of 
water. 


Heat Treatment 

The heat treatment is a function of time 
and temperature. Best results are ob- 
tained: 

From annealed condition, 2 hrs. at 

310 to 320 deg. C. (590 to 610 

deg. F.) 

From quarter or half hard condition 

114 hr. at 300 to 310 deg. C. (575 to 

590 deg. F.) 

From hard rolled condition, 1 hr. at 

300 to 310 deg. C. (575 to 590 deg. 

F.) 

[Better results are being obtained in the 
U. S. A., using shorter times and hicher 
temperatures than these —-F. P. P.| 
Cooling may be done by quenching or cool- 
ing in air. Finished articles should be ade- 
quately supported to avoid distortion. At- 
mospheric control is not necessary if the ar- 
ticles can be subsequently pickled, but the 
use of a hydrogen or nitrogen atmosphere 
is necessary with thin diaphragms or very 
small springs. 

Beryllium-copper may be soft soldered 
without appreciabie difficulty after final 
heat treatment. It may also be silver brazed 
before heat treatment. Any difficulty en- 
countered will be due to the presence of a 
thin surface film of beryllium oxide. This 
film is generally removed with a zinc 
chloride flux if the parts can be washed 
after soldering to avoid corrosion. Electti- 
cal parts which cannot be washed after 
soldering must be joined with a resin flux. 
Resin cored solder may be used, in which 
case no additional flux need be applied, 
or the surface may be painted with a solu- 
tion of resin in methylated spirits. Tests 
with low melting point silver solders 
(630 deg. C. melting point — 1166 deg. 
F.) showed that the final properties are 
not affected to any appreciable extent and 
that this method of joining is satisfactory. 
Reheating and quenching from 800 deg. 
C. (1475 deg. F.) is not necessary before 
hardening, although it is desirable to cool 
quickly in water after brazing. 

Beryllium-copper can be spot welded. The 
tensile strength of the joint after heat 
treatment is considerably lower than that 
of the unwelded material (e.g. 307 Vick 
ers as compared with 390) but higher than 
the cold rolled strip (216 Vickers). The 
ductility is low. 

The. usual metals may be successfully 
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An efficient cutting tool operation cuts 
more than metal. It also cuts friction, 


temperature, power expenditure and tool 
wear. 


There is a close link between all these 
factors and the cutting fluids you use. 
Unless those fluids are exactly right for 
each job, the efficiency of the cutting is 


going to be much lower and the cost, 


higher than it could be. 


Why not let a Cities Service Lubrication 
Engineer check your operation? There’s 
no cost nor obligation. And he’ll give you 











expert advice on which of the precision- 
perfect Cities Service Cutting Oils will 
give you the best cutting performance at 
the least cost of each cutting operation. 





Whether your work calls for one or many 
types of lubricants—Cities Service is 
ready to serve you with quality products 
and expert counsel. 


Get in touch with your nearest Cities 
Service office today. Also, for a copy of 
the highly informative booklet on ‘‘Metal 
Cutting Lubrication’’ write to Cities 
Service Oil/Company, Room 1330, Sixty 
Wall Tower, New York, N. Y. 


CITIES SERVICE OIL COMPANY 


CHICAGO 


NEW YORK 
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LOOK! 


at several before you buy 
but 


be sure you get these features 


Check List 


Shell—Reinforced steel, non-warping 
Lining—Preburned shapes, tongued and grooved 
Arch—Preburned shapes, lap joints 


Hearth—SiC, nonwarping, high heat conductor 
70% supported, non-electrical conductor 


Insulation—Composite brick, thru seams eliminated 
Door—C.I. insulated, self-aligning, lock seal 
Heating Elements—NiCr, low density, long life 


Atmosphere Control—Gases forced through narrow slot filling 
work chamber and enveloping work with desired atmosphere. 








The Model B3684 Box Furnace Work Chamber 36” w x 84” 1 x 22” h.. Capacity 
850 Ibs. per hour. To 1500°F. 


American Electric Furnace Company 


29 Von Hillern St. Boston, Mass, U.S.A. 
Industrial Furnaces for All Purposes 
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electro-deposited if reasonable care is taken 
in preparing the surface. After polishing, 
the work is cleaned in the usual electrolytic 
cleaners of the phosphate type, then given 
a quick etch in the H:SO, — dichromate 
pickle, rinsed and plated. If trouble is en- 
countered, it may be overcome by giving a 
quick flash in an acid copper bath. How- 
ever, many parts are being plated direct 
with silver. 


—L. B. Hunt, Sheet Metal Ind., 
Vol. 16, Nov. 1942, pages 1697-1705, 


Formation of Austenite in Heat 
Treatment 


A Composite 


After a number of years of increasing 
interest in S curves and the formation 
of pearlite from austenite, attention has 
been turned to the opposite phenomenon 
— formation of austenite from pearlite. 
Since both processes are involved in heat 
treatment, it is to be expected that the 
study of the formation of austenite will 
also lead to practical results which can 
be applied by the heat treater. 


Eutectoid Steels 


Roberts and Mehl (American Societ 
for Metals Preprint No. 22, 1942) di 
cuss the mechanism of the formation of 
austenite and the measurement of the is: 
thermal rate of formation. 

Austenite forms by a process of nu 
cleation and growth. Both the rate 
nucleation and the rate of growth are 
structure-sensitive properties (in the f; 
mation of pearlite from austenite, the r 
of nucleation is structure-sensitive, but the 
rate of growth is structure-insensitive). In 
eutectoid steels, the only factor estab- 
lishing the initial austenite grain size is 
that of impingement of growing nodules 

The austenite formed in eutectoid steels 
is not homogeneous when pearlite dis- 
appears, for undissolved carbide remains, 
the solution rate of which depends on 
time and temperature. Even after the 
carbide is no longer visible in the micro- 
structure, carbon concentration gradients 
exist for appreciable periods. 

The rates of formation of austenite have 
been studied metallographically and ana- 
lyzed in terms of the rate of nucleation 
and the rate of growth. Banding will 
result in a spreading of the isothermal 
reaction curve over a longer time period. 
The rate of formation increases continu- 
ally with temperature above the Aey. _Iso- 
transformation diagrams are given. For 
example, for a 0.78 per cent C steel with 
an initial structure of fine pearlite and 
an Ae, of about 1330 deg. F.: At 1400 
deg. F., pearlite is present for about 5 
secs., without any appreciable austenite 
formation; after 10 secs., the structure is 
austenite with residual carbides; and not 
until after about 1000 secs. do the carbides 
disappear leaving austenite with carbide in- 
homogeneities. At 1450 deg. F., the aus- 
tenite begias to form after 2 secs., the 
pearlite disappears after 8 secs., the caf- 
bides after about 100 secs., and the aus- 
tenite is homogeneous after about 6000 
secs. 
As the pearlite spacing of the initial 
structure decreases, the rate of nucleation 
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VITRIC-10 


the quick-setting, acid-proof cement 
without critical temperature points... 


SPEEDS CONSTRUCTION * LOWERS COSTS 
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itric-10” quick-setting, acid-proof cement saves 
days of precious time in putting acid-proof masonry 
construction into use. 


Not only can newly-built acid-proof masonry be 
ready to use within the amazingly short period of 24 
to 36 hours, but actual construction time itself is 
apap up immeasurably. With the average air- 
rying cement only a few courses of brick can be laid 
per day, lest the slow drying cement be squeezed out 
of the lower courses of brick. With “Vitric-10”, 
however, the number of courses of brick laid is 
limited only by the speed and ability of the mason. 


“Vitric-10” hardens entirely by internal chemical 
reaction, taking an initial set within 20 to 25 minutes 
and a final set within 24 to 36 hours. No artificial 
heating or drying is required. Unlike the average 
cement whose surface drying rate is more rapid than 
the interior rate, ‘‘Vitric-10’’ hardens uniformly 
throughout the joints and behind the brick, with a 
minimum of shrinkage. 


“Vitric-10” bonds tightly to most construction 
materials. It is immune to all acids, hot or cold, in 
| any concentration (hydrofluoric acid excepted) as 
well as to hot or cold salt solutions of all strengths 
(except those prone to excessive crystal development ). 
Vitric-10” possesses unusual mechanical strength 


ENGINEERS e@ MANUFACTURERS e 


with minimum porosity; excellent resistance to abra- 
sion; is unaffected by abrupt temperature changes; and 
is simple to handle and use. 


OTHER “U. S. ACID-PROOF’’ CEMENTS FOR SPECIAL USES 
“Pre-Mixt”—requires only the addition of water. 
“Portite’”’—sulphur base heat-and-pour type cement. 
“Vitric” Fite-proof Cement—for acid conditions continu- 

ously above 500 deg. F. 


“Duralon”—a new synthetic resin cement, completely non- 
porous, with high compressive and tensile strength. 


With U.S. Stoneware’s “Ussco” Acid-Brick and our wide 
range of acid-proof cements suitable combinations can be 


found to work satisfactorily under the most severe operating 
conditions. 


Would you like a sample of "‘Vitric-10” or other U.S. Stoneware 
acid-proof cements for your own tests? Or additional literature? 
Please feel free to write, without obligation, to U.S. Stoneware 


Company, Akron, Ohio. In Canada: Chamberlain Engineering, 
Ltd., Montreal. 


ee 
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U. S. STONEWARE 


AKRON, OHIO 


ERECTORS OF CORROSION-RESISTANT EQUIPMENT 








IS YOUR 
DEPARTMENT 


A Bottleneck? 


If your department is falling behind in 


the production schedule; if you have a 
problem of desoiling, degreasing, decar- 
bonizing, surface preparation, or main- 
tenance, there is a proven Turco Indus- 
trial Chemical Compound which will 
help you speed up and break that bottle- 
neck. Want ideas and shortcuts? Write 
us for free information. Check and mail 
the coupon below. No obligation. 


Specialized 
RC 
h, 






INDUSTRIAL 
CHEMICAL 
COMPOUNDS 


MAIL THIS COUPON 


TURCO PRODUCTS, INC. 28-33 
6135 S. Central Ave., Los Angeles 


Please send me FREE literature on mate- 
rials, methods and procedure pertaining to 
the operations checked below: 


NAME fee 





ADDRESS AT 





FIRM Jeseipneerel 


I'M INTERESTED IN THE OPERATIONS 


WHICH I HAVE CHECKED (:~): 
C) Acid Pickling [} General Plant 
[} Aluminum Spot Maintenance 





Welding [) Hot Immersion 

[) Anodizing Cleaning 

[_] Cadmium Plating [© Magnesium 

[.) Chemical Vapor Processing 
Cleaning [) Paint Camouflage 

[] Chromatizing Cleaning 

[] Cleaning Metals [) Paint Department 
Before Processing Maintenance 


C) Cleaning Prior to [1 Paint Stripping 


Plating [] Phosphatizing 
C) Cold Immersion L}] Scale Removal 

Cleaning and Control 
C) Cold Spray C] Stainless Steel 

Cleaning Processing 


[] Floor Maintenance [] Steam Boiler 
L) Glass Cleaning Maintenance 
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and the rate of growth of austenite in- 
crease, leading to an overall increase in 
the rate of reaction roughly proportional 
to the increase in the carbide-ferrite in- 
terfacial area. 

For the same analysis, the same austenit- 
izing temperature, and the same _ initial 
structure, the rate of growth of austenite 
was less for an aluminum killed steel than 
for a non-killed steel. The rates of nu- 
cleation were about the same. For the 
same rate of growth, the rate of nuclea- 
tion was higher for the aluminum killed 
steel. 


It was found that the initial austenite 
grain size could be calculated from the 
ratio of the rate of nucleation to the rate 
of growth and that these figures agree 
closely with the fracture grain size. The 
fine initial austenite grain size of the 


aluminum killed steel is accounted for by 
the high ratio of the rate of nucleation 
to the rate of growth. Fine pearlite pro- 
duces a slightly finer grain size than coarse 
pearlite. 

There are three general types of rela- 
tionship between initial austenite grain 
size and the rate of heating. If the rate 
of nucleation increases faster than the rate 
of growth with increase in reaction tem- 
perature, the grain size will decrease with 
increasing heating rate. In the opposite 
case, the grain size will increase with in- 
creasing heating rate. If both rates in- 
crease at the same rate, no effect of heat- 
ing rate on grain size will be noted. 


Pure lron-Carbon Alloys 


Digges and Rosenberg (American So- 
ciety for Metals Preprint No. 20, 1942) 
made a metallographic study of the for- 
mation of austenite in an _ iron-carbon 
alloy with 0.5 per cent C. The austenite 
is nucleated at the interfaces of ferrite 
and carbide. When the initial structure is 
fine pearlite, the nucleation takes place 
preferentially at the boundaries of the 
pearlite and pro-eutectoid ferrite and at the 
boundaries of the pearlite colonies, but 
sometimes within the pearlite colonies. 

The austenite grows in finger-like forms, 
usually in the direction of the lamellae of 
the initial pearlite, but growth also ex- 
tended across the lamellae. With in- 
creasing temperature, the per cent aus- 
tenite increases and the carbon content of 
the austenite decreases as the ferrite is 
absorbed. At the Ac; point, only austenite 
is retained. When the alloy was spheroi- 
dized, a carbide network was formed. 

With this initial spheroidized structure, 
the austenite is nucleated usually at the 
network, but to some extent within the 
network. During the formation of austenite 
from either initial structures, the carbon 
diffuses through the ferrite to the growing 
austenite grains; also, during the absorption 
of the ferrite, the carbon diffuses through” 
the austenite. 

At first, the austenite is always fine 
grained, regardless of the initial structure 
or the rate of heating through the Ac. 
However, if the rate of heating through 
the Ac:-Acs; range was relatively slow, the 
grain growth was not inhibited and the 











resulting austenite was very coarse grained. | 


The authors conclude that the predom- 
inant factor in establishing the final aus- 





Stainless Steel 
Castings 





Stainless steel alloy castings are 

recommended when corrosion is a 
factor to contend with. Atlas metallurgists 
have developed a most accurate method 
of determining the analyses best suited to 
individual requirements. Many Atlas foun- 
drymen have been specializing in alloy 
steel castings for over twenty years. Their 
experience together with every known 
modern facility has been assembled for 
making the highest grade of corrosive, 
heat and abrasive resistant castings. Con- 
sult with us when your product is in the 
layout stage—our engineers can minimize 
vour design problems. 


Write for bulletin 
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STAINLESS STEEL CASTINGS 


LYONS AVENUE La Als ioe). 


METALS AND ALLOYS 


sp ee 


ou 





M 





Ys 


Z 
DioMe 


001, 4 












TRIPLE LAYER 
ATLASTISEAL MEMBRANE 





Arias Acid Brick 
EXPOSED JOINTS KOREZ 
BACK JOINTS TEGUL - 
ViTROBOND 
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ATLAS DUAL Construction is used for PICKLING TANKS handling In ATLAS DUAL CONSTRUCTION, the lining next 


the corrosive bath combines ATLAS Acid-proof Brick 


sulphuric, hydrochloric, hydrofluoric, nitric, phosphoric—or mixtures of with KOREZ, chemically setting resin cement. Into 


the back course of the brick is poured Tegul-VITRO- 


these acids—to pickle STEEL, STAINLESS STEEL, ALUMINUM, etc. BOND improved sulphur cement. The heat of the 


solidifying VITROBOND converts the KOREZ to its 


.,.and for CHEMICAL PROCESS EQUIPMENT that must withstand: final gh . ove sine ond tank i ome, ready for 
‘ : : ice. i i ALKOR 
1 — Acids and Corrosive Salt Solutions, dilute or concentrated; SS WEPEET to acacia Le ene kane 


2 — Alkaline Solutions (handled by the same lining) ; 


3— Steam, Oils, Fats, and Solvents. 







Interlocking Expansion Joints, 


To the foregoing, add that ATLAS DUAL CONSTRUCTION requires less labor than other types. 





ATLAS SERVICE is 


COMPLETE—Materials, Design and (when desired) 
Construction supervision. 


CONVENIENT—At each of the addresses below is 
an Atlas representative, technically trained, compe- 
tent to discuss your acid-proofing problems and offer 
constructive advice. This man can bring you the 


benefit of wide and comprehensive experience in 
many industrial fields. 


ECONOMICAL—Now, as never before, you want 
quick action, sure results, early service from those 
new units or old units reconstructed. ATLAS Service 
can save you the high cost of experiment and possible 
loss of precious days, weeks — even months. Write 
our nearest office; also send a line to us here at 
Mertztown for Technical Bulletin #TV 2A 








Tank 165’ long, handling solutions ranging from 0 to 25% sul- » 
phuric acid at 230° F,. This tank is subjected to quick tempera- 
ture changes. The problem of how to build such a unit was 
solved by ATLAS DUAL CONSTRUCTION with ATLAS 


or VITREX is substituted for KOREZ. Most’ cements 
take hours, or days, to set. Tegul-VITROBOND sets 
in five minutes, at the same time automatically hasten- 
ing the setting of KOREZ (or ALKOR). Thus the 
ATLAS DUAL CONSTRUCTION job is completed 
and into actual service days ahead of construction 
along orthodox lines. 


oF 
Be sare all 


= @ Installation of ATLAS DUAL Lining in Chemical Process 
tank to handle various concentrations of acids and corrosive 
salt solutions at one stage of the process, and at other times 
to be subjected to steam and alkaline solutions. 
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Bring the Stratosphere 
“Down to Earth” with 


KOLD-HOLD 


Test all types of aircraft instruments 
with this KOLD-HOLD Stratosphere 
unit in a fraction of the time that 


would be required waiting for ‘‘natu- 


ral” stratosphere conditions. Now, 
you can “bring the _ stratosphere 


down to earth” at will, and SEE 
the performance of the instruments 
under pre-determined levels of pres- 
sure and temperature. 


Performance of moving parts of 
some instruments and devices may 
be observed and charted by use of 
a stroboscopic beam directed on the 
product through the Thermopane 
panel. Such tests enable the manu- 
facturer to test not only his products 


but viscosity of lubricants used. 


Regardless of your testing require- 
ments, make KOLD-HOLD your 
headquarters for stratosphere data. 
Capacities, temperature ranges, con- 
ditions of pressure, and controls can 
be engineered to meet your specific 
needs. 


Send now for NEW Catalog No. 
431, or for specific data covering 
your particular requirements. 


NEW YORK — 254 W. 3ist —PEnn. 6-1161 
CHICAGO — 201 N. Wells — RANdolph 3986 
LOS ANGELES—1015 W. Second—MIch. 4989 


PHILADELPHIA—2414 Clover Lane, 
Upper Darby, SHErwood 0622 
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tenite grain size of this alloy was the rate 
of growth and not the rate of nucleation. 


Initial Structure and Heating Rate 

Digges and Rosenberg (American Society 
for Metals Preprint No. 21, 1942) also 
investigated the influence of initial struc- 
ture and rate of heating on the austenite 
grain size at 1475 and 1600 deg. F. of 
0.5 per cent C commerical steels and iron- 
carbon alloy. One of the steels had suf- 
ficient aluminum addition for a controlled 
gtain size; the other did not. The initial 
structures included coarse pearlite, me- 
dium pearlite, fine pearlite, bainite, and 
spheroidized cementite. 

In the case of the alloy, the initial 
structure had no appreciable effect on 
grain size. Relatively fine grains were pro- 
duced by rapid heating and coarse grains 
by slow heating. Not only was the rate 
of heating much more important than the 
initial structure, but it also even overshad- 
owed the effect of austenitizing tempera- 
ture. 

At 1475 deg. F., fine pearlite or bainite 
gave a slightly coarse grain size in the 
uncontrolled steel than did the other struc- 
tures. The rate of heating was at the 
most of minor importance, and had no 
effect when the initial structure was either 
coarse pearlite or spheroidized cementite. 
At 1600 deg. F. there was no marked 
effect of either structure or rate of heat- 
ing. 

With the controlled steel, the effects 
observed depended chiefly on the rate of 
heating with almost no effect of initial 
structure. The rate of heating also out- 
weighs the effect of austenitizing tempera- 
ture. Contrary to the results with the al- 
loy, the finest grains were obtained with 
slow rates of heating. 

Therefore, both initial structure and rate 
of heating affect the austenite grain size, 
but the rate of heating is the most im- 
portant. The rate of heating is most pro- 
nounced in the case of the alloy; it is 
more marked in the case of the controlled 
than the uncontrolled steel. 


Machining Sprayed Metals 


Condensed from “American Machinist’ 


In machining sprayed metals, the follow- 
ings factors must be taken into considera- 
tion: (1) The coating is granular, not 
homogeneous; (2) the analysis, temper, 
diameter and physical properties of the 
wire to be sprayed; (3) the texture and 
density of the coating. 

The finer the atomization, the better the 
machined or ground surface. A low trans- 
verse speed during spraying will lead 
to laminated coatings, which tend to sep- 
arate into layers on machining. A high 
spraying temperature will cause warping 
or cracking of the sprayed metal; spray- 
ing should then be stopped until the part 
is cool enough to touch. 

To avoid oxide in the coating, the gun 
should have a neutral flame setting. Also 
the gun should be 5 to 8 in. from the 
surface to be sprayed and the spray 
should hit the surface at 90 deg., if pos- 
sible, but never under 45 deg. 

There is a tendency to tear on machin- 
ing. It is suggested that the first cut 
machine to within 0.010 to 0.015 in. of 








BURLING 


TEMPERATURE 
LIMIT SWITCHES 





Protect 
AMERICA’S WAR 


Production 








Accurate oven and furnace 
control. Used where tem- i 
peratures (high or low) : 
are held more or less con- 
stant. Range 0-1400° F. 
Adjustable range 200-300° 
F. (Sizes 5'/gx134x3”) 


e Accurate, Rugged, Dependable 

¢ Corrosion and heat resisting tube 

¢ Dial Pointer for easy setting 

e Locking screw locks 
setting 

* Terminal plate has large screw ter- 
minals 


temperature 


¢ Ample room to make connection 

¢ Snap-action Micro-Switch  elimin- 
ates contact troubles. 

e Switch lever rotates on 4” pin, no 
knife edges, 








MODEL D 


For use where 
temperatures 
must be chang- 
ed to suit oper- 
ating condi- 
tions. Turn 
outside knob 
to change tem- 
perature setting. Simple in de- 
sign . .. accurate and depend- 
able under severest operating 
conditions. Temperature range 
0-1400°F. Standard adjustable 
range 200-.500°F. Single snap 
action switch. (Sizes 54x24 x- 
234). 




















Instruments also Built to Specifications 


Send for Informative Bulletin 


BURLING INSTRUMENT CO. 


Springfield Ave, at Livingston St. 
Newark, N. J. 
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MAHR Standard Pot Furnace 
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@& POT FURNACE 


ith hood for cyanide, ete. Made 

many sizes and types, includ- 
1g rectangular type for molten 
oth. These furnaces are specially 
esigned for longer pot life— 
ften as much os 25% to 50G! 


TOOL FURNACE — MAHR é 
andard Tool Furnace. Under 
ed to 1800° F. for regular 
ool steels. Over and under fired 

oc 2600° F. for high speed 


tool steels, 


ie 


SMITHING FORGE — MAHR Open Top 
Smithing Forge with blower furnishing primary and 
secondary combustion air, and air for air curtains. 
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. The DESIGN of each type MAHR Heat Processing 
Unit has been carefully made by experienced men and 
based upon all the elements of the units’ USE. 




















The CONSTRUCTION is in turn based upon the | 
design so that each factor of that design is certain of 
operational fulfillment. | 


3. The MAHR METHOD OF FIRING — proven 
through more than a quarter century—assures fullest 
operational performance in quick heat up, maximum 
production, exact quality of treatment and longest life 
of the unit and its parts. 


N 





It all adds up to engineered performance-ability! 
When you install a MAHR heat treater, you don’t 
guess at its performance—you KNOW! Ask any of 
the thousands of users, large and small. Whether it’s 
a circular or rectangular pot for molten bath, a re- 
circulating pot, a tool furnace, a standard heat treater, 
a large hardening, drawing or carburizing unit or 
any type of heat processing unit, ask us for complete 
data and prices. Write, wire or phone TODAY. 


Sales Offices in Principal Cities 


MAHR MANUFACTURING CO. 


DIVISION OF DIAMOND IRON WORKS, INC. | 
1701 North Second Street « Minneapolis, Minnesota 





LEAD POTS 
MARR Lead Pots in 
hard use ina large 
battery manufac- 
turing company's 


plant. & 





MAHR Wee 


NACES pov 
Hardening 
FOR EVERY Forging 
HEAT TREATING Drawing 
NEED Stress Relief 





Furnace Types: 


Car Bottom 
Pit 

Pusher 

Roller Hearth 
Continuous 
Pot 

Rotary 


Other MAHR 
Equipment: 
Rivet Forges 
Torches 
Burners 
Blowers 


Valves 
Smithing Forges 
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with the Alnor 
Electronic Pyrometer Controller 


The Alnor Controller offers a simplified, economical means of 





achieving the harmony of temperature between mold and melt which is es- 


sential for the production of faultless die castings. 


Based on the principle of the electron tube, it provides full automatic control 
of fuel-flow or current without motors or moving mechanical parts .. . Sensi- 
tivity is such that variations in temperature equal to as little as .2% of the 
scale length induce control operation. 


Write for full details and prices 


Minois lasting ‘A dheratchine hne 


gus 


425 N. LaSalle St., Chicago, Illinois 

















SILVER 


BRAZING ALLOYS: 


“Readyflow”—56% Silver—works at 1165 deg. 
B 201 —20% Silver—works at 1485 deg. 
Also many other standard and special compositions. 


Of all desired dimensions. 


For use with Silver Brazing Alloys. 





Write for booklet “MA” 


The American Platinum Works 


N SRR. AVE AT OLIVER ST 


Newark.N.J. 
cs. Gav) 07s 

















the finished diameter: then the balance 
Should be removed in a_ single cut. 
Sprayed metals have considerable abrasive 
action on the tool nose; it is therefore 
easiest to maintain accurate diameter (as 
well as get a better finish) with sintered 
carbides. 

The wear can be minimized by polish- 
ing the tool nose with a hand stone and 
by leaving a slight flat on the nose. The 
sintered carbide tool requires no more 
support than usual, since no heavy cuts 
are taken and the transverse load is light. 
The side cutting edge angle is of no im- 
portance. 

Grinding is being used more and more 
There is no trouble in wet grinding, but 
all sprayed metals tend to load the grind 
ing wheel. A relatively coarse grain is re- 
quired with a low bond strength. If the 
flattest possible surfaces are required, a 
Shaper or planer should be used, not a 
miller. 

Polishing is done if a lustrous finish is 
required. Tin, Babbitt, zinc, and alumin 
um are easy to polish; red and yellov 
bronze are harder, while sprayed steel i 
hardest. Difficulties encountered in polish 
ing include cutting through the coatin; 
on the edge and corners, and blisters du 
to hot spots or pressure by a loaded whee 

Wire brushing is satisfactory for man 
metals but does not have any particula 
effect on steel and steel alloys. 


W. C. Reid, Amer. Machinist, V 
86, Oct. 1, 1942, pages 1084-108 


Ammonia in Brass Plating 


Condensed from a Paper for the 
Electrochemical Society 


Addition of ammonia to a brass plating 
solution is one method of controlling t 
composition and color of the deposit 
brass. The author reviews the literati 
on this method of control and also «n 
other methods of control such as variati 
in bath composition and current densi 
An uncertainty in the earlier results exists 
because in no case is a satisfactory me‘h- 
od of analysis described or used for ce- 
termining ammonia in the bath. 

The method commonly used consists in 
adding calcium hydroxide to a sample of 
the bath, boiling for several minutes, and 
collecting the ammonia evolved in stand- 
ard acid. It is shown that this method 
is quite unreliable. 

The following procedure was found to 
give consistent results and is recommended 
in place of the above method: To a 10cc 
sample of the brass solution is added 
25cc of distilled water and 25cc of cold 
1 to 4 sulphuric acid. The precipitate is 
filtered and washed with 50cc of water. 
The filtrate is evaporated to fumes, cooled, 
and diluted to 250cc. A few drops of 
phenolphthalein is added, then solid cal- 
cium hydroxide until the slurry turns pink. 
It is then distilled Y% hr. in a kjeldahl 
apparatus. The evolved ammonia is col- 
lected in excess standard acid, which is 
titrated with standard alkali. 

It was found that there is an almost 
straight line relation between the ammonia 
concentration and the copper content of 
the brass deposit. The copper content 
of the deposit increases as the ammonia 
concentration is increased. The copper 
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Showing waste of weld metal due to inaccurate fit-up. Errors of this kind can result 
in electrode consumption double or more of what is required. 


HOW IMPROPER FIT-UP WASTES ELECTRODES 


PERATIONS prior to welding often affect the ultimate cmount of weld metal required. 
Attempts of the welder to correct improper fit-up, for example, will result in waste 

of electrodes, as well as labor and power. To help conserve the vital supply of welding 
electrodes: (1) Every joint must be designed so that the minimum of weld metal can be 
used, without sacrificing strength. Irregular contours should be avoided wherever pos- 
sible, and proper allowance for distortion caused by welding should be made. (2) Lay- 
out work, cutting and shaping must be done accurately, and close tolerances main- 


tained. (3) Fitting-up must be accurate, jigs and fixtures being used wherever possible. 


This is one of a series of advertisements on the important subject 
of electrode conservation. If you wish reprints of the series as 
they are issued, send us your name and address. 


METAL & THERMIT CORPORATION 


Specialists in welding for nearly 40 years. Manufac- 
turers of Murex Electrodes for arc welding and of 
Thermit for repair and fabrication of heavy parts. 
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120 BROADWAY, NEW YORK 


ALBANY ¢ CHICAGO e PITTSBURGH 
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These are not times for ORDINARY 
performance by either men or equip- 
ment—they are all ‘‘on the spot”. It’s 
a case of PRODUCE—or else! 


Thanks to the care in design and con- 
struction that has always gone into 
Roots-Connersville _ Rotary Positive 
Blowers, Gas Pumps, and Vacuum 
Pumps, their performance and endur- 
ance under record-smashing production 
efforts have proved they can “take it”. 


Even though priorities may prevent in- 
stallation now of new equipment you 
need, we shall be glad to help you 
plan for your future requirements in the 
post-Victory days. Write for bulletin. 


ROOTS - CONNERSVILLE 
BLOWER CORPORATION 


303 Superior Connersville, ind. 


Ave., 
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“R-C” Rotary Positive Cupola Blower 
in a midwestern foundry. Capacity 
2,500 CFM; 1 Ib. pressure; 286 RPM. 
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Baker Gas Furnaces 


TEMPERATURES UP TO 2400: F. 
WITHOUT A BLOWER 





AKER Blowerless Gas Furnaces 
are very low in gas consump- 
tion, noiseless in operation, 
reach the required temperature rap- 
idly and are equipped with thermo- 
couple and accurate pyrometer. The 
research departments of some of the 
largest corporations have contributed 
to making their high efficiency possible. 


There are 9 standard stock models 
ranging in size from No. 1 (Bench 
type), which is 6” x 8” x\5%”, to 
No. 24, which is 12” x 20” x 8” as 
illustrated. All provide uniform, con- 


trolled heat up to 1900° F. 


Model No. 5, 6” x 12” x 5”, is built 
especially for treating high speed steel. 
Gives uniform, controlled temperatures 
up to 2400° F. 

We stock one Hydrogen Atmospheré 
furnace, No. 12, with a closed muffle 
8%” x 15” x 2%” high. 

Special size furnaces built to your 
order. Write for descriptive folder 
and prices. 


BAKER & CO.. INC. 
413 Astor St.. Newark, N. J. 
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content of the brass increases 


with de- 
| crease im current density and with increase 


in temperature. Quantitative data on these 
variables are given. 

Analysis of freshly made baths shows 
that some ammonia forms when a new 
bath 1s prepared. It was also found that 
additional ammonia is formed during op- 
eration of the bath. The ammonia thus 
generated reaches a maximum concentration 
which depends on the operating tempera- 
ture of the bath. 


J. H. Monaweck, Trans, Electrochem. Soc., 
Preprint 82-28, Oct. 1942, pages 331-338. 


Modern Brazing Practice 


Condensed from “Electrical Review’ 


Brazing has been used considerably in 
the electrical industry for joints in squir- 
rel-cage rotors, switchboard bus-bars, and 
connections and joints in wires during man- 
ufacture. It is mot as extensively used 
as soft soldering because it requires great- 
er heat and skill, and involves risk of 
damage to insulation. Soft soldering gives 
all the strength and other characteristics 
necessary for most joints. 

Improvements in brazing materials and 
methods have resulted in lower working 
temperatures, increased strength of joints, 
and easier working. With most of the 
world tin supply in enemy hands, brazing, 
where possible, is officially suggested in- 
stead of soft soldering. 

Brazing materials include (a) alloys con- 
sisting of copper-zinc alloys; (b) alloys 
of silver, copper, and zinc; (c) alloys of 
copper, zinc and silver, with other con- 
stituents such as phosphorus; and (4d) 
copper. 

The (a) alloys are the cheapest, but 
require the highest working temperature. 
The joints are not as strong as those made 
with the other materials. 

The (b) alloys are known as ‘‘s:\ver 
solders." They give strong joints, /iave 
lower melting-points and are easier to 
work than (a). They have almost en- 
tirely superseded the latter in the electrical 
industry. 

The (c) miaterials are much cheaper 
than (b), and have characteristics equal 
to, or better than the latter. The phos- 
phorus-silver solders are applicable only 
to copper and brasses, and are particularly 
interesting for electrical work, especially as 
copper can be brazed without flux. 

Copper is used as a brazing material 
only in furnace brazing steel parts in 
an inert atmosphere. 

British Standard Specification 206-1941 
lists three grades of silver solder. The 
properties of these and two other silver 
alloys are tabulated below. “‘Easy-Flo” 
solder corresponds to Grade C standard sol- 
der. Grade C is remarkably free flowing. 

A flux is always necessary with stand- 
ard silver solders. For A and B, fused 
borax, preferably mixed with alcohol to 
form a paste, is generally used. A special 
flux containing borax and potassium Of 
sodium fluoride is used for C. Fluoride 
flux can be used instead of borax with 
A and B. Any flux residue must be re 
moved to avoid corrosion. 

While fluoride flux is more corrosive 
than borax, it can be removed more easily 
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At temperatures as high as 2100° F. 


encountered in bright annealing furnaces 


Inconel is giving over a year’s service 


In the bright annealing of wire, single strands 
move continuously through heated tubes in 
strand annealing furnaces. An atmosphere of 
hydrogen is maintained inside the tubes to 
prevent oxidation of the heated wire surface. 

In many furnaces, such as that shown here, 
cold-drawn seamless Inconel tubing which is 
annealed at a high temperature for improved 
creep strength, is proving to be one of the 
best materials available for these tubes. 
For example: In the bright annealing of 
stainless steel wire at 1900° to 2100° FE, 
Inconel tubes are giving a year’s continuous 
service; and in annealing nickel and Monel 
wire at 1500° to 1600°F, two years’ life may 


Strand annealing furnace 
equipped with Inconel tubes. 
Is used in the annealing of 
Monel, stainless steel or other 
alloy wire. A hydrogen atmos- 
phere is maintained inside 
the tubes and temperatures 
go as high as 2100° EF. 





be expected, providing, however, that wire is 
kept free from wire drawing compounds (oil, 
grease, soap and metallic lubricants) which 
tend to shorten the life of the tubes. 

The foregoing details of this successful use 
of Inconel, a wrought, nickel chrome, heat- 
resistant alloy, have been published in the 
belief that they will be of interest and value 
to engineers and designers working on sim- 
ilar products, as well as to those who are 
planning for the future. The International 
Nickel Company, Inc., 67 Wall Street, 
New York, N. Y. 


MONEL © “K” MONEL * “S” MSNEL © “R” MONEL © “KR” MONEL © INCONEL *: NICKEL © “Z” NICKEL 
Sheet ... Strip...Rod...Tubing ...Wire... Castings 
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by warm water, so that on the whole it 
is preferable even where A and B solders 
are used. When using “Sil-Fos’’ or 
“Silbralloy” with brasses or bronzes, a 
borax or fluoride flux is used. 

Silver solders having conductivities near. 
ly 80 per cent of that of high-conductivity 
copper are available, but the conductivity 


of the usual silver solders is 20-40 per 
cent. 

Silver solders are available in various 
forms. Practice, particularly where semi- 


skilled labor is employed, is to supply the 
material in the form of rings, washers, 
or plates containing the correct amount to 
make the This 


use 


joint insures economical 








| British Standard 
Grades 
| A B TAR 
Composition % | 
Silver | 61 43 50 
Copper | 29 37 15 
Zinc i} 10 20 16 
Cadmium — — 19 
Phosphorus — — 
Melting-point 735 775 630 
°C, (Liquidus) 
Brinell hardness 103 96 131 
% Elongation 16 12 35 
Ultimate strength 
(tons per sq. in.) 25 22 30 


| 
| 
“Sil-Fos” *Silbralloy” 
=e nn 
Calta bd 

| 15 2 
| 80 | 91.5 
| a jen 
5 | 6.5 
705 694 
187 | 95 
| 10 5 

46 | 35 








In designing joints, the main points to 
consider are that the silver solders can not 
be used as filling, and that space should 
be left for the solder to enter. It will 





tions on finished cases. 





RANSOHOFF 








Machine shown is used to handle 75 mm., 105 mm. and 3-in, anti- 
aircraft steel shell cases between draws and for final cleaning opera- 


Metal Cleaning 


EQUIPMENT 





A ctver fach-of-all-trades 


jor WASHING, RINSING, DRYING 





in baskets . 


Consult 





steel cartridge cases 


between draws and for final cleaning opera- 
tions before painting and lacquering . . . 


for delicate machined parts . 


fora thousand and one uses | 


when your work requires cleaning. 


the RANSOHOFF ENGINEERS about cleaning. 
ling, lubricating between draws, bonderizing and parkerizing. 
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flow by capillarity through a space of 
0.001-0.003 in. but not less, so that rivet- 
ing prior to soldering should be avoided. 
If space is greater than 0.003 in., the 
joint will have less strength. Adequate 
venting should be provided so that excess 
flux, gases, etc., can be driven out as the 
solder enters. The surfaces to be joined 
must be clean and free from oxide. 


Heating Mediums 

For brazing cage rotors, switch parts 
bus-bars, and general work, the most usual! 
heating medium is the gas torch. Coal 
gas and air is the simplest, cheapest, and 
most convenient means of heating. Ho 
ter flames are often used, the most popular 
being oxyacetylene. Because of the greater 
temperatures, some care is necessary when 
using the oxyacetylene flame to prevent 
burning, particularly of thin  sectior 
Therefore, the writer prefers the slightly 
slower coal-gas and air flame. 

Electric heating in which the parts to 
be brazed are clamped between carbon 
electrodes is being increasingly used. This 
method, where applicable, is much more 
suitable for semi-skilled workers than a 
torch. It is economical in fuel consump- 
tion, as the current is on only for the 
actual joining period. 

Considerable economy in time and gas 
can be effected by preheating large parts, 
such as rotors, in a muffle before brazing. 
This insures thorough heating of the parts 
and obviates risk of failure by localized 
heating, which may occur with the torch. 
Economy in heat can also be achieved by 
inclosing the work as far as possible with 
insulating bricks. 

While silver solders are dearer than 
brazing solders, the smaller amount of 
heat required, quicker working, lower |a- 
bor cost, and very small amount of solder 
used per joint outweigh the disadvantage 
of the high price. 


—Electrical Review, Vol. 131, 
Oct. 23, 1942, pages 513-516. 


Copper “Stop-Offs” in Carburizing 
Condensed from “Proceedings,” 
American Electroplaters’ Society 


The results of early work on a variety 
of methods and materials tried as ‘“‘stop- 
offs’ to prevent carburizing of steel are 
reviewed and references given. Among 
the methods and materials that have been 
tried are: 

(1) Immersion deposits of copper from 
sulphate and chloride baths; (2) shrunk 
on steel sleeves; (3) electrodeposited cop- 
per; (4) electrodeposited nickel; (5) 
electrodeposited tin; (6) sprayed metal 
coatings (Schoop process); (7) leay 
ing critical surfaces oversize and sub 
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sequently grinding off; (8) packing 
with surfaces not to be _ hardened 
clamped into intimate contact; (9) 
clay, loam, and asbestos wrappings; (10) 
high temperature resistant paints and enam- 
els; (11) putty; (12) mixtures of sodium 
silicate with clay, calcium hydrate, sand, 
etc. 

Most investigators have obtained unrelia- 
ble results with immersion copper de- 
posits. However, such deposits are being 
used to a limited extent today, apparently 
with some degree of success in certain 
applications. Recommended thicknesses of 
plated copper range from 0.0004 to 0.002 
in. Sprayed copper coatings have met with 
little success because of the high cost and 


ineffectiveness due to porosity. 

The most satisfactory of the non-metal- 
lic coatings is a mixture of sodium silicate 
and asbestos. The effectiveness of nickel 
is the subject of controversy. Tin is ef- 
fective upon surfaces on which it can 
be kept in place, but this is almost im- 
possible except on specially shaped sur- 
faces because of its low melting point. 

High temperature resistant paints and 
enamels are found to contain too many 
voids after heating to carburizing tem- 
perature, probably due to the combus- 
tion of organic matter. 

In the present work, the stop-off ef- 
fectiveness of copper deposits on steel was 
studied to determine the relative effective- 
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TIME Is SHORT / 





Fuel oil and gas must be replaced now with pulverized 
coal, if operations are to continue at their present 
record rate. e AMCO is prepared to furnish complete 
Pulverized Fuel Systems for all types of furnaces in the 
Steel and Non-Ferrous Industries. 














ness of depgsits from different types of 
baths. Types of baths used were regular 
acid and cyanide copper, bright acid cop- 
per, bright cyanide copper, regular cyanide 
copper with both lead and cadmium 
added as brighteners, and rochelle cyanide 
copper. In addition, black oxide coatings, 
phosphate coatings, and cuprous oxide 
coatings were tried. 

Out of 126 test pieces, plated with from 
0.0001 to 0.001 in. of copper, only 8 
showed penetration by carbon monoxide, 
and on each of these 8 the copper thick- 
ness was less than 0.0003 in. 

It is concluded that the ability of a 
copper deposit to withstand penetration is 
not a function of its thickness, provided it 
is thick enough to be pore-free. Thicker 
deposits seem to be required from acid 
copper baths than from cyanide baths, and 
bright deposits have little advantage. 
Phosphate and black oxide coatings are 
valueless. Cuprous oxide seems to show 
some promise as a stop-off coating. 


—M. M. Thompson, Proceedings, Am. Elec. 
troplaters’ Soc., 1942, pages 28-32. 


Aircraft Production Fixtures of Wood 
and Low-Melting Alloy 


Condensed from 
“Western Machinery & Steel World” 


Low-melting alloy Cerrobend [50 Bi, 
27 Pb, 13 Sn, 10 Cd] is used most exten- 
sively in the production of all types of fix- 
tures. The author claims all problems in- 
volving shrinkage, expansion, machining, 
drilling, tapping and aging, such as exist 
in certain plastics, are eliminated. 

For example, a master mahogany three 
dimensional model of an airplane engine 
forward cowl is prepared from the master 
steel templets. The model is fabricated 
so that it can be taken apart in section: 
at the joint lines of the different panel 
involved in the complete engine nacelle as 
sembly. 

From this model a complete set of fe 
male inside of metal checking fixtures is 
made by the use of mahogany fabricate: 
Castaloy fixtures, having surfaces which are 
cast directly and accurately from the maste: 
model by using Cerrobend metal. © Th 
zinc punches for forming the outer skin 
parts are checked for correct shape by use 
of one of the female Castaloy fixtures 

Production assembly and drill Castaloy 
fixtures may also be made from the master 
model of the cowl. This fixture is fab 
ricated of mahogany and steel, roughly to 
the contour of the cowl model, then placed 
over the cowl model, leaving a small space, 
approximately 14 in., into which the Cer- 
robend is cast, resulting in a female fix- 
ture having the outside of the metal shape 
on its surface by simply adding metal 
thickness strips on the surface of the mas- 
ter model before pouring the Cerrobend. 

The first step in obtaining the correct 
shape on dies is again the making of 
a master mahogany model. Directly from 
the master, a plaster pattern is cast which 
is used to cast a’ female die in the foun- 
dry of iron, steel, or zinc alloy. To allow 
for shrinkage and finish of the casting, 
plaster -or strips of cardboard, wax, oF 
paper are placed on the plaster pattern at 
points involving ordinary shrinkage and 
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ELECTROREFINING an 


% This Selectro-Plater delivers 1800 


amperes at 12 volts for electro- 
plating. It weighs only 1800 pounds 
complete—a saving of up to 70% 
in copper and steel. 
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CTRO 


ANODIZING 


ELECTROCLEANING 
ELECTROPOLISHING 





qd RECOVERY ° 





SELECTRO-PLATER is a rectifier custom-built 


to quietly, reliably and economically convert high voltage 
AC power supply to low voltage DC current. 


EXTRAORDINARY FLEXIBILITY is ac- 


complished by the “unit assembly” principle of Selectro- 
Plater . . . As one or more units may be added to the 
original Selectro-Plater to multiply voltage or amperage 
as demands increase—obsolescence of initial equ p- 
ment is eliminated. 


POWER EFFICIENCY of 65% to 75% is main- 
tained from full load down to 10-15% of full load... 
Instantaneous start and stop permits shutdown between 
loads . . . Selectro-Plater power factor is over 0.95. 


SPACE REQUIREMENTS for Selectro-Plater is 


only 6 square feet—a saving of up to 95% in working 
space, with no extra space required for accessories. 


INSTALLATION time and costs are negligible 
—the Selecto-Plater rolls into place, can be shifted to 
a new location at any time . . . Starting equipment, volt- 
age controls, meters, protective devices are all in one 
cabinet. Simply connect to power supply and tanks, and 
it is ready to produce! 


NEGLIGIBLE MAINTENANCE no periodical 


overhaul, no replacements, unlimited life—use 24 hours 
per day, 7 days per week! 


Selectro-Platers are built for 6, 12, 18, 24, 36, 48 
volts and higher in current ranges from 15 to 3000 
amperes and higher. Units are engineered for’ 
electro-plating, electro-cleaning, electro-polishing, 
anodizing, etc. 


Write for illustrated catalog. 
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finish problems before casting in the foun- 
dry. 

After the die is cast, the casting is 
spotted to the master model and filed, 
ground, chipped or kellered until the mod- 
el fits the surface of the die all over. 
The die is then used to make a stamping 
which is checked to a female Castaloy 
checking fixture made from the master 
model in advance of the manufacture of 
the stamping. 

To have a means of duplicating dies ac- 
curately and to have a source of reference 
im case of die breakdowns, the female 
Kirksite die may be duplicated in reverse 
by a Castaloy fixture which is cast directly 


Battle-Dress of 


AMERICA’S 
AUTOMOBILES 


continues to Benefit 


from the die itself. This practice is also 
very helpful with subcontracting, as a 
plaster mold for another die may be made 
quickly by filling in the Castaloy fixture 
with plaster. 

Castaloy punches are used for forming 
the outer skin of an airplane rear fin. 
A hardwood block with a Cerrobend sur- 
face is used in a production press for 
stretching and forming the skin panels. It 
furnishes a good surface over which 
aluminum can be stretched without scratch- 
ing. 

All the Cerrobend or Cerromatrix used 
on the tools can be entirely reclaimed by 
remelting and using over and over again. 


~ 


from ACP Products and Processes 


Peeps or jeeps are America’s 
automobiles today. Many of 
the chemicals and processes 
developed by ACP for plea- 
sure cars are finding grimmer 
duty now. 


DEOXIDINE is being used to 
prepare steel properly for 
painting. Used by the auto- 
mobile industry for 25 years 
in mass production methods, 
it removes oil, eradicates cor- 
rosion, neutralizes cor- 
rosion-producers, creates an 


etched and inert surface that 
holds paint perfectly. 


KEMICK is used to develop 
a coating that withstands red 
heat on engine exhausts of 
America’s automobiles of to- 
day just as it was used to coat 
these surfaces of the automo- 
bile of yesterday. FLOSOLisan 
ideal soldering flux that wets 
oily surfaces ...a most effi- 
cient flux for steel, brass, cop- 
per, tin, terne plate, zinc and 
galvanized iron where high- 
quality solderingis necessary. 


Other ACP Products that contribute to the war effort include: RODINE to save steel and acid in 
pickling; CUPRODINE for copper-coating steel by immersion; LITHOFORM for coating gal- 


vanized iron to hold paint. 


There may be other problems in treating or finishing your metal products which ACP can help 


you solve. 
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The effect of aging on shrinkage and ex- 
pansion of similar fixtures of different 
materials showed the superiority of ma- 
hogany and Cerrobend: 


Size change after 103 days 


Dural (cast) —0.003 
Solid mahogany +0.003 
Mahogany and Cerrobend +-0.001 
Spruce -+-0.003 
Birch + 0.002 


Proper use of such fixtures enables the 
saving of considerable time and effort 
and the work can be carried on more ac- 
curately than has heretofore been possible. 


-H. G. Groehn, Western Machinery 
& Steel World, Vol. 33, Sept. 
1942, pages 412-417; 424. 


Heat Treatment vs. Corrosion of 
Duralumin 


Condensed from 
“Sheet Metal Industries” 


The susceptibility of duralumin to in- 
tergranular corrosion is purely the result 
of heat treatment and may be caused by: 
1. Abnormally large drop in temperature 
between removal from furnace and quench- 
ing; 2. slow quenching speeds, as in hot 
water or oil; 3. reheating the solution 
treated duralumin over 120 deg. C. 
(248 deg. F.) 

Unfortunately, each of these factors is 
helpful to production methods. Nos. 2 
and 3 can be avoided, but No. 1 can- 
not be entirely eliminated as there is in- 
evitably some delay in moving the metal 
from the furnace to the quench tank. The 
designer of a heat treatment plant must 
know the maximum permissible delay in 
quenching in order that suitable handling 
equipment may be installed. 

Specimens of both 0.036 and 0.080-in. 
sheet duralumin (B. S. S. 5L.3) were 
soaked for Y hr. in a salt bath at 485 
to 500 deg. C., then quenched in a cold 
water quench tank after the following de 
lays in quenching: 0, 5, 10, 15, 20, 30, 
40, 50 and 60 sec., and age hardened 
at room temperature for 3 weeks. In 
this condition, the delay in quendhing 
caused only a slight decrease in ultimate 
and proof stress. 

Part of the samples were subjected to a 
24-hr. accelerated corrosion test (at 10 
deg. C. in solution with about 58 g. per 
liter NaCl and 27 cc. per liter concen 
trated HCl). Microscopic examination 
of the corrosion samples showed that even 
with sheet as thick as 0.080 in., a ten- 
dency to intergranular corrosion becomes 
apparent after a quenching delay of only 
15 sec. Longer delays result in a progres- 
sively increased tendency to this defect. 

Tensile tests on samples given this cor- 
rosion test showed: 1. The ultimate and 
proof stress were both progressively de- 
creased by increasing delays in quenching; 
2. the ultimate stress was most affected 
(for example even a 5-sec. delay caused 
a marked decrease in ultimate stress, while 
the proof stress was only negligibly de- 
creased by a 5 or 10 sec. delay.) 

Therefore, if the resistance to  inter- 
granular corrosion of sheet or strip dura- 
lumin between 0.037 and 0.080 in. thick 
is to be kept at a high value, the maxi- 
mum delay between removal from the heat- 
ing furnace and quenching in cold water 
should preferably be less than 10 sec. 

Similarly treated samples of the 0.036- 
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NEW 75-UNIT STEWART INSTALLATION AT THE 
MACHINE AND METAL TRADES HIGH SCHOOL, NEW YORK 


Typical of the Stewart furnaces that are providing the basic vocational training so much in demand by war industries 
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Large illustration shows 4 Stewart Triple-combination furnaces, 12 Stewart Bench Oven fur- 
naces, 1 Stewart double-deckhigh speed steel pre-heat and high-heat furnace, 2 Stewart semi- 
muffle oven type furnaces, 3 Stewart direct-fired forge furnaces. Small illustration at right 
shows 6 Stewart semi-muffle oven furnaces with other standard Stewart units in background. 


With the metalworking industries all-out in their war produc- 
tion effort, the need for men with practical training in heat 
treating is now more acute than ever. 

Literally thousands of standard Stewart furnaces are in the 
Vocational departments of technical schools and colleges. 
Because these Stewart units have been designed for efficient 
production heat treating in small shops and tool rooms, they 
are recognized as standard equipment for all types of in- 
dustrial heat treating and vocational training work. 

The 75-unit Stewart installation at the Machine and Metal 
Trades High School, New York, is one of the newest and 





largest of its kind in the U. S. There are furnaces for carbon- 
steel, high speed steel, cyanide, lead hardening and temper- 
ing work, forging and bending, brazing, metal melting, tool 
room and general production heat treating, as well as ex- 
perimental work of all kinds. 

In addition to the famous line of standard furnaces, Stewart 
engineers design and build oil or gas-fired heavy duty 
furnaces, car, pusher or conveyor types, plate heating, shape 
and angle heating, shell nosing, shell and shot heat treating, 
and rotary hearth shell forging furnaces. 


A letter, wire or ‘phone call will promptly bring you information and details on standard or special Stewart furnaces suitable for 
your requirements. Or if you prefer, a Stewart engineer will be glad to call and discuss your heat treating problems with you. 
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in. sheet were exposed for 1 yr. to coastal 
atmosphere and then subjected to tensile 
tests to see if the accelerated corrosion test 
gave reliable data. The year’s exposure 
to the sea atmosphere produced much less 
severe effects than the accelerated test. But 
atmospheric corrosion will produce serious 
reduction in ultimate and proof stress in 
all samples where the quenching delay was 
greater than 15 sec. 

Microscopic examination confirmed that 
the reduction in tensile strength was the 
result of intergranular corrosion. Again, 
it is seen that the quenching delay should 
preferably not exceed 10 sec. However, 
if closely packed batches having a thickness 
in excess of 0.1 in. are heat treated, the 


———_— ee eee —————— — 


rate of fall of temperature would be lower, 
and perhaps a slightly greater delay would 
be permissible. 

A modified quenching treatment would 
be very helpful since the distortion re- 
sulting from the solution heat treatment 
is a constant source of trouble, especially 
to those concerned with cold pressing of 
duralumin sheet. Therefore, the effect of 
surface treatment on samples susceptible to 
intergranular corrosion was examined. 

Sets of samples were made up as above. 
One set was treated with the Bengough 
anodic oxidation process; a second set was 
anodized and painted with one coat of 
chromate pigmented primer and one coat 
of aluminum pigmented nitro-cellulose lac- 








Hardening Furnace. 








The Popular Sentry Size #2 Model “Y” High Speed Steel 


Now more Sturdy — more Safe — more Convenient 


Added features but no increase in price. Same high quality 
hardening of ALL H.S. Steel Alloys with the Patented 
Sentry Diamond Block Method of Atmospheric Control. 


Send for Bulletin 1020-4C 
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quer; a third set was made of Alclad 
(D. T. D. 390) with no further treat- 
ment; and a fourth set consisted of Al- 
clad, the surface of which had been in- 
tentionally marred by heavy scratches. 

After exposure for one year to the same 
coastal atmosphere, the samples were sub- 
jected to tensile tests and microscopic ex- 
amination. A comparison of the tensile 
tests on the first two sets with previous 
results showed the considerable value of 
anodizing and anodizing and painting, since 
there was only a slight decrease in ulti- 
mate and proof stress even for a 60-sec. 
delay in quenching. 

However, microscopic examination of the 
anodized sample with a 60-sec. delay 
showed occasional small zones of inter- 
granular corrosion, indicating that anodiz- 
ing by itself cannot be relied on as a pro- 
tection against intergranular corrosion. The ‘ 
two sets of Alclad samples showed very 
similar results, indicating little effect of 
the delay in quenching and little effect of 
the badly scratched aluminum coating. 

Therefore, the results of accelerated 
corrosion tests on bare metal should not 
be used to judge the suitability for serv- 
ice of an alloy which is to be anodized, 
or anodized and painted in service. In 
the case of parts made from aluminum 
coated alloys, less drastic quenching meth- 
ods might be used in the solution heat treat- 
ment, thereby aiding production by the re- 
duction of distortion. 


—J. C. Arrowsmith and G. Murray, 
Sheet Metal Ind., Vol. 16, Dec. 1942, 
pages 1879-1884; 1%10. 


Powdered Coal for Forging Furnaces 


Condensed from 
“Heat Treating and Forging” 


This article supplements the study made 
and published in Transactions of the 
American Society of Mechanical Engineers, 
Vol. 65, Jan. 1943, pages 31-41. (Also 
in Heat Treating and Forging, Vol. 28, 
July 1942, pages 327-330, 336-338; Aug. 
1942, pages 377-380, 400-401.) 

The same furnace with burner, air and 
coal feeder has recently been used in a 
production trial in a drop-forging shop. 
The shop air system supplied air to the 
flame screen at the slot. An 8-in. steel 
stack, about 30 ft. high, was connected 
to the hood to remove the flue-gases from 
the shop. Elkhorn coal was dried and 
pulverized to 93 per cent through 200 
mesh in the laboratory mill and _ trans- 
ported to the plant in sacks. The tests 
covered 4 days. 

In lighting up, gas pilot in each burn- 
er was ignited, and coal and secondary 
air were turned on immediately.  Heat- 
ing was rapid. After about 2 hrs., the 
gas was turned off. The amount of nat- 
ural gas used by each burner was about 
70 cu. ft. per hr. 

A platinum-rhodium thermocouple was 
placed 2 in. from the back furnace wall 
near the hearth. During heating up, the 
couple heated faster than the rear wall 
but slower than the hearth. 

The average time to reach forging tem- 
perature was 1) hrs. when the furnace 
had been idle for 14 hrs. Adjacent oil 
furnaces used for 2 shifts required 1% 
hrs. to reach forging temperature. 
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in 1942! 


Ten and a quarter billion rounds of over from brass to steel, Penn Salt 
small arms ammunition, President servicemen are offering valuable aid. 
Roosevelt told Congress in his address Because of the experience gained by 
on January 7th, were produced in our trained experts, Penn Salt should 
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The average fuel consumption for the 
4 days of steady operation was 44.9 Ibs. 
per hr. A much higher rate was required 
to secure rapid warming up, after which 
a somewhat slower rate sufficed. A maxi- 
mum rate of rise of furnace temperature 
was obtained with 55 Ibs. per hr. 

Non-uniform heating of the charge was 


caused by the hot spot at the center of 
the hearth, which is characteristic of all 
of the furnaces, oil- or coal-fired. with 


opposed burners. Hearths of the oil-fired 
furnaces in the shop had been recently 
lengthened 30 per cent. 

The coal-fired furnace is typical of the 


original smaller hearths However, av- 


erage production rate, pounds per hr. 


which includes the overall hammer and 
furnace rate, was only 6 per cent higher 
for the larger oil-fired furnaces than for 
the coal-fired furnace. 

No ash was evident on the work, on 
the hearth, or in the shop. Some very 
thick slag was seen occasionally dropping 
from the front arch, but no fluid slag 
was observed on the hearth. There was 
no erosion of the refractory from flame 
impingement. 

The hammerman, and others, thought 
that the scale on the steel was frequently 
thicker than that encountered in the oil- 
fired furnaces. No scale scraper was pro- 
vided on this furnace while many of the 
oil-fired furnaces had means for scraping 
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How to weld the aluminum screw 
machine part to the light gauge 
aluminum sheet? With high tem- 
perature fusion welding, damage to 
the light sheet was common and 
costly . . . due to the high heat 
conductivity and low melting point 
of aluminum. A successful job 
required painstaking skill, thus 
making large scale production im- 
possible. 
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SOLUTION 


Castolin Evtectic Low Temperature 
Welding Alloy No. 190 enables war 
plants to mass-produce thousands 
of items like these — without loss 
or damage. Castolin Eutectic Alloy 
No. 190 binds at 200° F below the 
melting point of the parent metal. 
It saves welding wire and gives a 
stronger, completely color matched 
joint requiring no after-machining 
or cleaning. 


Castolin Eutectic Low Temperature Welding Alloys are the 


origine! low temperature ye 


tion welding, maintenance we 


s that are revolutionizing produc- 
ing and salvaging in war plants 
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which the heaters used regularly. 

The most severe scaling occurred on 
the first day of steady operation when 
the desired furnace atmosphere had not 
yet been realized. Reducing the air sup- 
ply for the following days resulted in 
markedly less scaling. 

Based on various observations and as- 
sumptions the relative costs per ton of 
steel heated appear to be $1.75 for coal 
and $6.00 for oil. 


—R. B. Engdahl and F. E. Graves, 
Heat Treating and Forging, Vol. 28, 
Dec. 1942, pages 623-626. 


“Roller-Coating” of Aluminum Sheet 


Condensed from “Products Finishing’”’ 


Aluminum sheet stock up to a maximum 
thickness of 0.25 in. and a maximum width 
of 48 in. are painted with a zinc chromate 
paint on an automatic roller coating ma- 
chine. The installation described is lo- 
cated in a California plant of the Douglas 
Aircraft Co. 

An endless synthetic rubber belt carries 
the sheets successively through a hot caus- 
tic spray cleaner, a hot spray rinse, a hot 
air drier, the roller painting unit, and a 
second hot air drier. The sheets are manu- 
ally turned and passed through a similar 
unit to paint the other side. 

The zinc chromate coating protects the 
surface of the metal from scratching or 
other damage during fabrication operations. 
Many sheets go through forming operations 
such as beading, flanging, and certain 
blanking and hydro-press processes with- 
out injury to the coating and require no 
retouching after fabrication. 

Advantages stated for the roller coating 
process are the following: (1) Routing 
of a part in and out of paint departments 
during fabrication is minimized; (2) 
the number of paint booths required is 
reduced; (3) evenness of the paint coat 
is controlled more directly than by hand 
spray; (4) considerable time and paint is 
saved; (5) when painted prior to fab 
rication all parts in an assembly are paint- 
ed, including exterior portions; (6) neces- 
sity for spraying on the assembly line, 
with its attendant fire hazard, is eliminated; 
(7) absence of paint spray reduces the 
health hazard. 


—Fred A. Herr, Products Finishing, 
Vol. 7, Nov. 1942, pages 46-48. 


Helium Arc Welding 


Condensed from “Welding Journal” 


The new method of welding magnesium 
with tungsten arc in an atmosphere of 
helium is a development of the Northrop 
Aircraft Inc., Hawthorne, Calif., and is 
especially useful in welding magnesium 
for fabrication of aircraft structures. De- 
fects in magnesium castings are easily re- 
paired, and the weld metal is more dense 
and less susceptible to corrosion than the 
casting. The slow consumption of tung- 
sten indicates a slight contamination of 
magnesium weld, which is not harmful to 
properties of magnesium weld. 

There are also only minor heating ef- 
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D PEED up your war production and do a 
better job for Uncle Sam by using the Bullard- 
Dunn Process. Observe what this process 
does: Removes grease and scale without etch- 
ing or dimensional changes and leaves both 
exposed surfaces and recesses chemically clean 
for such subsequent operations as electroplat- 
ing, Pareo Lubrizing, blackening, grinding, or 
final assembly. 


Bullard-Dunn is dependable, rapid and eco- 
nomical, All installations, manually-operated 
or conveyorized, are engineered to fit the job. 


Sr 


Write for bulletin today and send samples too, 
if available. 


BULLARD- DUNN PROCESS 


DIVISION OF THE BULLARD COMPANY 
BRIDGEPORT, CONNECTICUT U. 








<— Diagram of 
ized installation. 


MARCH, 1943 617 





typical conveyor- 


| 























fects in the adjacent base metal to the ex- 
tent that Dowmetal J-IH alloy has 95 
per cent of base metal strength in the 
butt weld. The Heliarc method has been 
successfully applied to welding of stain- 
less steel, brass, Inconel, Monel and some 
carbon steels. 

The helium valve in the torch is opened 
just prior to striking arc between tungsten 
and base metal. The specific heat of helium 
is high and, when helium is in motion, 
prevents heat accumulation around the 
weld, thus reducing distortion. The torch 
must be held close to the weld to obtain 
maximum benefit of gas shield in pre- 
venting oxidation; an arc length of 0.06 
in. should be maintained. 


31 
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HEAT 
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Helium gas purchased from the govern- 
ment plant is sufficiently pure for direct 
use in a torch; a 200 cu. ft. tank will 
supply gas to a medium-sized torch for 
35 hrs. of continuous welding. The pres- 
ence of carbon dioxide, hydrogen, nitro- 
gen and hydrocarbon in the helium may 
cause pronounced defects. 


—T. E. Piper, Welding Journal, Vol. 
21, Nov. 1942, pages 770-772. 


Abrasive-Wheel Cutting 


Condensed from “Transactions,” 
Amer. Soc. of Mechanical Engineers 
An analytical investigation was under- 

taken to predict how an abrasive wheel 
should be operated so that it will provide 
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the best combination of production rate 
and total production before it wears out. 
The geometrical relationships involved in 
cutting round stock were determined, with 
the stock rigidly clamped and with the 
stock rotating in each direction relative to 
the wheel rotation. 

Three factors influence wheel wear and 
material removed when cutting off stock 
with an abrasive wheel: (1) Unit con- 
tact force, (2) average carry of material 
or drag distance, and (3) porosity of 
wheel, 

From the tests an equation was de- 
rived for the service factor F= (¢/xa)’, 
where @ = wheel porosity, measured in 
inches, is the theoretical maximum depth 
of metal which any part of the wheel can 
remove at 1 pass (@ = (dA/dt)/R® 
A cross sectional area of cut, t time, R 
radius of abrasive wheel, becomes smaller 
as wheel wears, {2 angular velocity of 
wheel in radius per second.) 

With this equation, curves were de. 
rived showing the relative wheel life and 
wheel wear as influenced only by dragging 
of metal through the cut as a function 
of the work diameter, and taking both as 
1 for stationary work. With a forward 
rotation of work, #.e., work and whee! 
rotating in opposite directions at point of 
contact, the wheel life was 18 to 20 
times as long as with stationary  stoc! 
under proper conditions, while wheel we: 
was reduced to less than 0.1. 

It is recommended to make test runs fo: 
certain definite conditions in order to ¢ 


tablish the optimum of operating results. 
—W. B. Heinz, Trans. Am. Soc. Me: 
Engrs., Vol. 65, Jan. 1943, pages 21-2 


Steel Grain Size and Weldability 


Condensed from 
“Archiv fiir das Eisenhbiittenwesen’’ 


The effect of the austenite and ferrite- 
pearlite grain size of the base material 
on the formation of the heat-affected zone 
and on the course of hardness transverse- 
ly to the welding seam was investigated 
in steel ST 52 in the rolled state and 
normalized. 

No connection between alpha and gamma 
gtain size could be established in the rolled 
condition; in the normalized condition, 
however, a connection was found inasmuch 
as the gamma-fine grain steels have also 
a finer alpha-graia. 

The width of the affected zone decreases 
with increasing alpha-grain fineness; a de- 
pendence of the width of this zone on the 
gamma-grain size was not found. For 
very fine alpha-grain, transition zone and 
affected zone are equally wide as full de- 
mixing has taken place. 

The hardness curve transversely to the 
welded seam as determined by the micro- 
hardness tester is more irregular in gamma- 
coarse grain steels than in gamma-fine 
grain steels. The zone of the intercrys- 
talline ferrite in the transition structure 
shows a maximum width for an average 
alpha-grain size, and is wider for gamma- 
coarse gtain than for gamma-fine grain 
steels. 


—W. Eilender, 
Arch. 


H. Arend and R. Hacklander, 
Eisenhiittenwesen, Vol. 15, Mat. 
1942, pages 419-422. 
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* War found important new uses and applications for 
thermostatic bi-metals and special: electrical contacts; uses 
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Type 20 Heroult Furnace produc- 
ing stainless steel. An all-welded, 
floor-mounted unit embodying all 
latest improvements. 


Passa designed and equipped for high- 
quality melting and refining of ferrous materials by 
either basic or acid process—including alloy, tool and forging 
steels, iron and steel castings. Any capacity from 2 ton to 
100 tons; removable roof, chute, machine or hand charging. 
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Using Valuable Gas? 





DRY 
and Recirculate it 


The gas being used here in a controlled- 
atmosphere furnace is too valuable to throw 
away. So it’s circulated in a closed system. 
All moisture generated in the previous cycle 
is removed by passing the gas through a 
Lectrodryer just before it enters the furnace. 

This drying of controlled-atmosphere gases 
is typical of hundreds of Lectrodryer jobs 
throughout the metallurgical industry; con- 
trolling atmospheres for heat treating, bright 
annealing and brazing furnaces; protecting 
furnace heating elements; for special condi- 
tions under which some metals must be 
worked. Installations range in size from tiny 
laboratory operations to the largest of steel 
plant jobs. 

If you have a drying problem, send for 
Bulletin MI. Write PrrrssurcH LEcTRODRYER 
Corporation, 315 32nd St., Pittsburgh, Pa. 





LECTRODRYERS DRY WITH ACTIVATED ALUMINAS 
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Ceramics as Substitutes 


Condensed from “Modern Industry’ 


Ceramic products are now substituting 
for steel, alloys, rubber and plastics in im- 
portant uses. The range includes: Ceramic 
centrifugal pump impellers taking 2,500 
r.p.m.; tanks, pipe and pumps withstand- 
ing any corrosive liquid except hydrofluoric 
acid or hot caustic alkalies; gas burners 
for industrial furnaces, standing up to 
tests that break down brass and alloy 
steel; vessels withstanding the thermal 
shock from ice water to steam and back 
again; coal chutes and special inserts lin- 
ing sand blast nozzles. 

The general definition of ceramics in- 
cludes those products, shaped of plastic 
clay and hardened by fire. Ceramic bodies 
of standard formulas are good heat insu- 
lators and excellent electrical insulators, 
unmatched for high frequency radio work. 
They are as chemically inert as any mate- 
rial known. Their melting points are 
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about those of cast iron or iron alloys and 
their compressive strength compares with 
that of cast iron. Tensile strength is low 
but building the piece heavier sometimes 
overcomes this. 

Single-unit pieces seldom go as large 
as 12 x 8 ft.; minimum sizes get down 
to porcelain contact insulators weighing 
about 1/900th of an ounce. Machining 
to tolerances of 0.010 in. is normal in 
some high-grade electrical insulators. In 
larger pieces tolerances normally range from 
2 to 3 per cent. ’ 

These properties belong to objects 
shaped of plastic clay by casting, pressing, 
or extrusion and hardened by fire. Small 
complex shapes are die-pressed. Special 
cements are available for a variety of ap- 
plications in building acid-proof tanks and 
linings. Lack of suitable methods of join- 
ing ceramic units has somewhat blocked 
building large complex assemblies. 

Shaped ware, dried at low heats, may 
be machined, then fired in a kiln at high 





temperature. After firing, unglazed bodies 
may be further machined. The glaze 
(glass) which gives the hard, smooth non- 
corrosive surface, is usually applied in a 
liquid vehicle before final firing, when it 
becomes fused with the body of the ware. 


Replacing Essential Materials 


Ceramics are replacing essential mate- 
rials in equipment for the manufacture of 
TNT, powder, chemicals, synthetic rubber, 
magnesium, gasoline and nylon. Liquor 
distilleries, converting to rubber produc- 
tion, will utilize all-ceramic rectification 
towers. Valves of stoneware are tested at 
60 Ibs. pressure. Armored with a cast iron 
Shell they will take up to 200 Ibs. Stone- 
ware pumps will handle 1,000 gals. a min- 
ute; stoneware exhaust fans will draw 
6,000 cu. ft. per min. 

Improvement of ceramic bodies (final 
blend from which the product is formed) 
with new minerals makes it possible to 
cast intricate stoneware shapes and to 
grind and polish their dimensions to tol- 
erances approaching those of some metals. 
The thermal conductivity of special bodies 
has sextupled in the last few years. 

Believing ceramics to be fragile, work- 
men respect them and loss from break- 
age is small. ll-china units of sani- 
tary ware are replacing porcelain enamel 
which used tons of steel. A built-in tile 
bath tub uses only 7 Ibs. of metal. A 
tile sink on a concrete base uses none. 

Porcelain enameling, fusing a glass to 
metal, has been used to some extent tc 
replace more critical materials in parts 
of such products as fire extinguishers 
stirrup pumps, mess kits, canteens an 
table tops. 

Porcelain enameled corrugated iro: 
roofing and siding have replaced ga! 
vanized iron in the Canal Zone. In a: 
air-craft hangar use of porcelain enam¢ 
saved 19 tons of zinc. 

In abrasion resistance porcelain enam¢ 
is at the top. New ways are being foun 
to bond thinner, harder coats of ename! 
more firmly to the metal base, and re. 
sistance to chipping from torsion, ten- 
sion or impact has been greatly improved. 

Electrical porcelain (all-ceramic) insu- 
lated wiring systems have come to the 
fore. Knob and tube insulators, light 
sockets, outlet boxes, and fuse boxes of 
solid porcelain are more widely used. 

Steatite, a ceramic body of magnesium 
silicate, is used mainly in high-frequency 
radio systems which are on every ship, tank, 
and plane we produce. Before firing, 
steatite may be machined on ordinary 
metal-working saws, lathes and drills. The 
result is a superior non-hygroscopic elec- 
trical insulating porcelain of great mechani- 
cal strength that will stand up under a 
wide range of temperatures and climates 
and take terrific thermal and _ electrical 


shock. 


Rev:eptiveness to New Problems 


There is a new spirit of receptiveness 
to new problems in the ceramics industries. 
Their engineers and manufacturers are 
anxious to tackle new tasks and anyone 
thinking that what he needs can be made 
of ceramics should work closely with them. 

New applications now in the design 


METALS AND ALLOYS 








& ““Mudding” the core for a vital aluminum cast- 
ing ...an important operation in speeding the 
production of Nazi Exterminating Equipment. 


The skill and experience of this core and mold fin- 
isher, symbolizes the outstanding quality of Nation- 
als’ sand and permanent mold aluminum castings. 


Good enough is not enough for Uncle Sam. That's 
why American fighting equipment is the best in 
the world. National aluminum castings are used in 
practically all of Uncle Sam’s fighting equipment. 


So, with slicks* in the hands of experienced men 
“pasting” and “mudding” cores, it’s mud in your 
eye Schicklgruber. 


*Name of tool used in pasting and mudding 
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HOW A DIFFICULT PROBLEM 
WAS SOLVED WITH 


CALLITE CONTACTS 





JOY MANUFACTURING CO., producer of mechanical coal mining 
equipment, encountered considerable difficulty in obtaining the proper 
contact material for shuttle car controls. Space limitations, adverse 
operating conditions, in addition to breaking high currents several 
times a minute, compelled a search for contact materials of unusual 
abuse-absorbing stamina. 

Many alloys were tried without success. Contacts fashioned of materials 
recommended by C-T’s engineers —C-T’s Copper Tungsten alloy #TC-3 
— proved to be the only ones capable of carrying the required high 
currents and yet not pit or stick. 


When similar contact problems confront you, Callite engineers will gladly 
assist you in finding the most efficient solution. Catalog No. 152, describ- 


ing C-T screw, rivet and welding-type contacts, is now available. > 


CALLITE TUNGSTEN CORPORATION 
546 Thirty-Ninth Street, Union City, New Jersey 
Branch Offices: Chicago and Cleveland 


Specialists in the manufacture of electrical contacts 
and formed parts for all electrical and electronic 
applications—standard or special shapes—in tung- 
sten, molybdenum, silver, platinum, palladium and 
alloy combinations of these metals. 


KEEP ’EM ROLLING WITH CALLITE CONTACTS 
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and testing stage are: Closures for bot- 
tles, replacing plastics; all-porcelain cof- 
fee percolators; bases for machines, re- 
placing cast iron; and gas stoves with 
glazed tile exteriors, refractory brick in- 


teriors and porcelain burners. 


—Modern Industry, 
Vol. 4, Oct. 1942, pages 32-33, 66-68. 


War Uses of Phosphate Coatings 


Condensed from “Proceedings,” 
American Electroplaters’ Society 


Phosphating consists of the treatment of 
iron, steel, zinc and their alloys with so- 
lutions which form a non-metallic phos- 
phate coating on the metal. The physical 
characteristics of the phosphate coating, 
such as thickness and crystalline struc- 
ture, can be controlled by the method of 
cleaning prior to treatment, the method of 
solution application, and by modifications 
in solution composition. 

Two widely used phosphate treatments 
are Parkerizing and Bonderizing. The for- 
mer produces a corrosion inhibiting and 
oil absorptive coating and the latter a 
phosphate coating adapted to increasing the 
adhesion and durability of subsequently 
applied paint finishes. 

Small arms parts are Parkerized followec 
by treatment with a rust-inhibiting oil 
The coating produces an increase in di 
mension of 0.0001 to 0.0003 in. per surface 
but since the “build-up’’ is non-metalli 
it is not customary to change the dimer 
sional tolerances given on manufacturin 
drawings. 

The phosphate coating does not bur 
chip, or peel at temperatures encountere 
during firing. The mat black finish r 
flects very little light, making detect 
of articles with this finish difficult. 

To conserve zinc metal, an oiled, Pa 
kerized finish is used on ammunition lin 
and clips, as a substitute for zinc platin 

A modified phosphate treatment know» 
as Parco Lubrizing is being extensive 
used to protect moving parts against wea’. 
Cam-shafts, pistons, rings, etc. are thus 
treated. Surface irregularities left after 
machining, such as microscopic scratches 
and burrs which lead to rapid wear of 
moving parts, are dissolved by the treat- 
ment, and an oil absorptive coating consist- 
ing chiefly of iron and manganese phos 
phates is formed. The coating polishes 
rapidly to a smooth surface during the 
“break-in” period of moving parts. 

A new development known as “Steel- 
bond” consists of sheet steel finished with 
a Bonderized electrodeposited zinc coating 
0.00002 to 0.00005 in. thick. Sheets can 
be drawn and articles fabricated therefrom 
can be subsequently painted with the as- 
surance that the phosphate coating will 
provide an excellent base for paint. 

Widespread adoption of this type of fin- 
ish would effect large savings of zinc. 
Ability to ship and store such sheets with- 
out rusting makes them suitable for many 
uses. Recent developments indicate that 
they may be useful in airplane construc- 
tion to conserve aluminum. Results with 
experiments on spot-welding of Steelbond 
indicate that this can be accomplished suc- 
cessfully. 

Tin for cans is being saved by the use 
of Bonderized black plate finished with 
sanitary lacquer or enamel. The phosphat- 
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PRE-WAR ENGINEERING 
SHOWED THE WAY 


Die castings help to “get the message thru” 


hampered by tradition, the designers of communica- 
's equipment have taken full advantage of all develop- 
its in materials and production methods. It is of par- 
lar significance, therefore, that zinc alloy die castings 
- found.such wide use in the manufacture of commu- 
tion and allied products. 
‘he wartime counterpart of the communications in- 
try—the U. S. Army Signal Corps—is profiting by 
-war advancements in telephone production. For ex- 
ole, the EE-8-A field telephone utilizes the six zinc alloy 
castings shown at the bottom of the above illustration. 
2se castings were adopted only after exhaustive testing 
-ompetition with parts produced by other methods and 
other materials. 
Post-war designers please note. 


> IN 1 


Pictured below are five bezels for gauges on submarines. 
Chey are die cast of zinc alloy and, at first glance, you may 
ask why. The answer is elimination of scrap loss—a major 
problem in all metal production today. Actually, by die 


The small cored holes in the rings permit grip of a spanner wrench 


HORSE HEAD SPECIAL (nt? 29 Bs ZINC 








ALLOY POT 


A publication issued for many years by Tue New Jeaser Zisc Company to report on 
trends and accomplishments in the field of die castings. Title Reg. U. S. Pat. Off. 
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casting all five rings in a single die, they are produced at 
little more expense than would be involved in die casting 
the largest ring alone. The individual rings are broken off 
the gate and the small amount of metal which joined them 
is remelted and reused. 

Compare these savings with the scrap loss involved in the 
alternative method of stamping from sheet metal, and you 
can understand why the die casting process was selected. 


BAKED FINISHES FOR 
ZINC ALLOY DIE 
CASTINGS 


Almost any known type of finish can be applied on zinc 
alloy die castings. The wartime shortage of electro-plating 
materials has, however, focused attention principally on 
organic coatings, of which there are many types to meet 
specific service requirements of die castings. In the case of 
baked finishes on zinc alloy die castings, the relatively low 
melting point of the alloy should be kept in mind. Finishes 
on zinc alloy die castings should not be baked at temper- 
atures higher, or for periods longer, than indicated in the 
table below. 

The subject of finishing is fully covered in the bulletin 
“The Finishing of Zinc Alloy Die Castings and Rolled 


Zinc.” A copy will be sent to you upon receipt of a request 
on your Company letterhead. 





MAXIMUM TEMPERATURE -°F. 
FOR TOTAL BAKING TIME OF 


Alloy Y, Hour 1Hour 24Hours 3 Hours 
* Zamak 2+ 325 275 250 250 
Zamak 3++ 425 375 325 300 
Zamak Sttt 425 375 325 300 


* Trade Mark Reg. in U. S. Patent Office 

t Corresponds to A.S.T.M. Alloy XXI, S.A.E. No. 921 
tt Corresponds to A.S.T.M. Alloy XXIII, S.A.E. No. 903 
ttt Corresponds to A.S.T.M. Alloy XXV, S.A.E. No. 925 



































ing solution is applied by spraying sheet 
or strip continuously fed to the phosphat- 


ing machine. A very fine-grained coating 
is obtained which will withstand the draw- 
ing, bending, and rolling operations en- 
countered in the manufacture of caps, 
crowns, and cans. 


_ -=-V. M. Darsey, Proceedings, Am. 
Electroplaters’ Soc., 1942, pages 59-61. 


Columbium Steel— 
High Temperature Properties 


Condensed from 


Art hit Eise nhiitte NWeESEn 


The influence of the ratio of columbium 


to carbon, the influence of quenching and 


CENTRIFUGAL 





drawing temperature, and the effect of 
structure in columbium steels was inves- 
tigated. 


It had been previously established that 


the creep strength in hardened steels in- 
creases considerably as soon as the colum- 
bium to carbon ratio exceeds 8:1. This 
was also confirmed for rolled unhardened 
steels. No indication of a brittle frac- 
ture was found in long-time creep tests in 
steels with columbium contents greater 
than 10 times the carbon contact. 

Alloys with a 4 per cent Cb and in- 
creasing carbon content revealed a particu- 
larly favorable effect of columbium on 
creep strength; this is ascribed solely to 
the iron columbide. Thus it is possible 
to reduce the columbium content to 0.2 
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HE centrifugal casting has several fea- 
tures of marked superiority over the 


static casting. Its metal is more uniform, 
denser and stronger. It is freer of gas pockets 
and blow-holes. 


The centrifugal casting is truer in every way. 
It approaches closely the qualities of a hot- 
forged or rolled piece of alloy steel. 


Nor need the shape be strictly tubular. It 
may be almost any shape on the exterior, the 
only requirement being a hole running through 
the center. Several odd shaped DURASPUN 
castings are illustrated here. They are indi- 
cative of what can be done. 


Possibly you could advantageously shift “from 
static to centrifugal castings. Why not con- 
sult with our metallurgists and find out? 


THE DURALOY COMPANY 


Office and Plant: Scottdale, Pa. 
Eastern Office: 12 East 41st St., New York, N. Y. 


DETROIT 
The Duraloy Co. of Detroit 


Metal Goods Corporation: St. Louis ¢ 
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SCRANTON, PA. 
Coffin G&G Smith 


Dallas ¢ Tulsa © WNew Orleans 





per cent if, at the same time, the carbon 
content is lowered correspondingly, without 
impairing the creep strength. 

The sulphur content exerts an unfayor. 
able influence similar to that of carbon 
in iron-columbium-carbon alloys. Ap aj. 
loy with 0.2 per cent Cb and 0.005 per 
cent S, and also up to 1 per cent Si, had 
a cteep strength of 67,000 lbs. per gq 
in. at 925 deg. F. after the most suitable 
heat treatment. 

The investigation has shown that in op. 
der to obtain a high creep strength the 
columbium content can be held very low 
for a definite composition. 


W. Peter, Arch. Eisenhiitten 
Vol. 15, Feb. 1942, pp 364-368 


Solubility of Metals in Mercury 


Condensed from “Bell Laboratories Record? 


Since mercury finds many applications ip 
industry, particularly in the telephone ip. 
dustry, its effect on other metals used jp 
contact with it is of importance. 

The solubility of metals in mercury 
is generally slight. Bell Laboratories have 
a new method using a circulating still, 
Mercury is evaporated from a boiler ints 
a condenser from which it flows down 
through a bulb packed with scraps of the 
metal being tested and back into the boiler, 
The bulb is kept at a constant temperature 
of 100 deg. C. (212 deg. F.). 

As the mercury moves slow!), it be 


comes saturated with metal whic! precipi 
tates in the boiler. After the requisite 
test time, the mercury is evaporated and 
the residue recovered for chemic+! analysis, 
The solubilities are only accurate within 
a factor of three due to the i ncertainty 


of the exact amount of mercury circulated: 


Silver 0.0018 g./g. of mercury 
Copper 0.00013 

Nickel 1.4 X 10" 

Platinum 4.6 X 10° 

Iron 5 xX 10-2 

Stainless steel* 5 * 10 





*analysis not given 


The surfaces of silver, copper, nickel 
and platinum~ are easily wet .d_ remain 
covered .with a fluid film of mercury, 


while a layer of solid amalgam is formed 
at the surface of contact. Silver amalgam 
forms readily. Copper soaked for a few 
months in mercury at 100 deg. C. (212 
deg. F.) disintegrates completely into 
dmalgam. Nickel and platinum black are 
left behind when the mercury is distilled 
off. 

It is believed that the metal is some 
what more soluble than the amalgam; %, 
as it slowly dissolves, it is reprecipitated 
as the amalgam which retards further a 
tack. However, there appear to be rel 
tions between the solubility and the speed 
of disintegrative processes which affect the 
service life of mercury, switches (includ 
ing formation of solid amalgam and i 
some cases intercrystalline attack of the 
metal ). 

In addition to the metals included i 
this test, information is given on others: 
Lead, tin, zinc and cadmium are st 
ficiently soluble to alter the properties 
the mercury; tungsten seems inert but this 
may be due in part to the protective action 
of adherent oxide. 
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forgings by STANDARD 


During the many yes- 
terdays that have pass- 
ed into memory since 
1795, Standard products played 
their part well... gained their 
reputation for dependable quality. 


In the history making present of 
American industry and transpor- 
tation, Standard forgings and cast- 
ings are handling an even greater 


e STANDARD 
STEEL WORKS 





role with the advantage of long, 
sound preparation for the task. 


And, as the curtain rises on 
the still unwritten act of the 
future, Standard will be prepared 
to apply past knowledge and 
present findings to the practical 
solution of new problems with 
which users of steel forgings and 
castings may be confronted. 
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Although the method used is devised Alloy Condition Somatie Strength, Rneerene Strength 
primarily for mercury, it should be adapt- ae a cna | enn 
able to a wider field in the determination oo. — copper wie s5.000 | 17,000 

ge, GO I-19 V ss | 
of low solubilities of metals. 63-37 brass ied 72/200 22°70% 
—C. H. Prescott, Jr., Bell Labs. ‘Rec., Signal bronze hard 62,400 | 32,700 
y 2 9042? = 7 oe —— Re —= 
Vol. 21, Dec. 1942, pp. 104-107. Phosphor bronze (grade C % hard 66,000 30,000 
0.08% P) hard 81,000 34,700 
Fatigue Strength of Copper Alloys |) eee | eel 
Pandessad from Tobin bronze hard 69,600 23,700 
“Engineering Inspection” Everdur 1010 soft 59,600 18,800 q% 
% hard 66,600 31,500 

As compared with ferrous alloys, rela- | + i Pied | yr 
tively little work has been done on the ———— — ne ++: a | a ae 
fatigue strength of copper alloys. Present Beryllium-Copper nest (ream. 186,900 55,000 
tests were made on R. R. Moore type - ——___— —_______ paints annnwessinisigiiti sl 
specimens in rotating beam machines A war <r ae with ety , 72,800 25.800 

, wags 0.9% r leat treatec 76,800 28.0 
speed of 3500 r.p.m. was used in most 3 hr. 850°F. by ” 
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Work Blades of AMPCO METAL 


Out-Perform Previous Material 


Constant wear on the work blades of centerless grinders plays 
havoc with the life of the pieces. As you know, regrinding is 
usually frequent, causing loss of time and production. But, in the 
above instance, blades of Ampco Metal Grade 22 stood up under 
the abuse — far outperformed previously used chilled cast iron. 
The savings in time and material were decidedly worth while. 

The hardness of Ampco Grade 22 (321-352 Brinell), plus 
its high physical properties, makes it desirable for this service. 
Ampco Metal, however, is made in 6 grades with a range of 
physical properties, so that many varied conditions can be met. 

This case history is typical of Ampco service — you may 
have metal problems in other fields. Undoubtedly, widely used 
Ampco Metal has paralleled your conditions. Let our engineers 
advise you as to how this remarkable alloy can save you time 
and money. Ask for catalogue 22. 


AMPCO METAL, INC. 


DEPARTMENT MA-3 MILWAUKEE, WISCONSIN, 
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cases, although some were tested at 1600 
r.p.m. (a bronze tested at both speeds 
showed a negligible speed effect). 

A pointed tool finishing with 2 or 3 
cuts about 0.002 in. deep was used to 
minimize work hardening of the surface. 
However, appreciable work hardening or 
introduction of compressive stresses did 
occur as shown by the fact that annealed 
Everdur at 21,500 Ibs. per sq. in. stress 
had to have about 0.001 in. of metal 
removed by abrasive polishing before the 
effect of the machining became _insignifi- 
cant (about 20 million cycles to fracture 
as machined compared with about 2,000, 
000 cycles after removal of 0.001 in. or 
more). Various polishing techniques were 
employed but in all cases, the specimens 
were finished with a longitudina! polish 
using a suspension of Alundum 600 in 
kerosene or water. 

Endurance strengths at 300,000,000 cycles 
for some of the alloys tested are shown 
in the Table. (The original paper gives 
complete details on grain size, ‘nal re- 
duction, analysis, mechanical properties, 
etc. ) 

Results on the effect of cold k in- 
dicate that comparatively little initi«! work- 
ing rapidly raises the endurance limit, 
while further working produces ‘ess ef- 
fect and may even reduce it, perhaps as a 
result of increased notch sensitivi'y (scat- 
ter also frequently increases with increas- 
ing amounts of cold work). 

In the case of precipitation hardening 
alloys, the effect of precipitation is not 
nearly as great on the endurance strength 
as on the tensile strength; also considerable 
scatter may be obtained. Both chromimum- 
copper and beryllium-copper appear very 
sensitive to variations in heat treatment; 
therefore, the results obtained on beryllium- 
copper in this work where samples were 
laboratory treated under closely controlled 
conditions and carefully polished are uh 
doubtedly higher than would be obtained 
on commercial material. 


—A. R. Anderson & C. S. Smith, 
Engineering Inspection, Vol. 7, 
Apr.-June, 1942, pages 15-21. 


NE Steels Used in Trucks 


Condensed from “Steel” 


The Autocar Co. made some tests 08 
NE 8744. A 4-in. square billet was forged 
down to 234 and 1-in. round stock. 
ladle composition was 0.41 C, 0.87 Ma, 
0.019 P, 0.016 S, 0.28 Si, 0.49 Cr, 0.57 
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» —~\,_ PURDY looks at steel products from the 
Ay. LET point of view of the men who have to 
OL) 2 “put them together” in the manufacture 

-* of fighting equipment. When ordinary 


metho.'; or standard procedures can’t get jobs done, 
Purdy :nen are ready to help “tear ’em apart,” analyze 
the problem from a production standpoint, and recom- 


mend materials and methods that work—and the com- 
plete PLANET line of Spring Steels, Tool Steels, Drill 
Rod and Cold Drawn Steels is here to help them. 


HOW PURDY’S KNOW-HOW SOLVED 
ONE PROBLEM: 


A manufacturer, unable to get shim steel to finish 
urgently needed dies, put in a call to Purdy. Purdy 
men suggested using PLANET Blue Tempered Spring 
Steel as a substitute. It worked—and the dies went out 





on time! Whatever your Victory product, whatever its 
problem: in steel supply or application, or something 
demanding extra ingenuity in using steel— call on Purdy 
for quick service. 


PLANET SPRING STEELS include: 


ROUND HIGH CARBON: Polished Music Spring Wires * 
Hard Drawn and Coppered Drawn Wire ¢ Black Annealed 
Spring Wire ¢ Oil Tempered Spring Wire. 


FLAT HIGH CARBON: Cold Rolled Annealed SAE 1095 Coils 
and Straight Lengths ¢ Cold Rolled Annealed .70/.80 Carbon 
Coils and Straight Lengths * Blue Tempered and Polished 
Coils ¢ Hot Rolled SAE 1095 Sheets ¢ Hot Rolled SAE 1095 
Sheets Annealed ¢ Oil Tempered Flats. 


BAR STOCK: Hot Rolled SAE 1095 Rounds, Flats, Squares * 
Hot Rolled SAE 9250 (Silico-Manganese) Flats. 


A. R. PURDY CO., INC. 
792 GREENWICH ST. 


NEW YORK, N. Y. 
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Ni, and 0.25 per cent Mo. 

After normalizing, the 234 in. round 
had a hardness of 223-269 Brinell and the 
l-in. stock, 241-262 Brinell. Hardening 
from 1525-1550 deg. F. with an oil quench 
increased the hardness of the former to 
341 Brinell at the surface and 321 in the 
center, and of the latter to 534-555 Brinell 
at the surface and 514 at the center 
When the large specimens were quenched 
in brine, the surface 
Brinell. 

Drawing at 900 deg. F. resulted in a 
hardness of 3-2-311 Brinell in 
the 23% in. section quenched in oil, 4363- 
388 in the 2% in. section quenched in 
475-388 in the 1-in 
When drawn at 


hardness was 514 


surtace 


section 


1,000 


brine, and 
quenched in oil, 


deg. F., hardnesses were 269-285, 341-363, 
and 352-365, respectively. A temperature 
of 1,100 deg. F. gave 255-262 (255 at 
center), 302 (269 at center), and 302 
throughout, respectively. 

This steel has been used to replace 
S.A.E. 3140 in. spring cross shafts. The 
parts are heat treated as 134 in. diameter 
bar stock, then machined. Quenching in 


oil from 1550 deg. F. resulted in a hard- 


ness of 477-514 Brinell. A draw at 1175 
deg. F. brought the hardness down to 
277-302 Brinell. In another batch, the 


hardness as quenched was 555-561 Brinell, 
and a draw at 1250 deg. F. was required 
to lower the hardness to 269-293 Brinell. 

When used to replace S.A.E. 3120 and 


Tho NWI M Corporation of America 
Authority on the Subject of INDIUM 


tae by virtue of years of research into the sources, 


extraction and purification of this important alloying 


element for the non-ferrous metals. 


. ae by virtue of the extensive studies of its properties 


and usefulness. 


, ro by virtue of active technical cooperation with 


many manufacturing firms utilizing one or more of its 


properties to greatly improve their own products. 


If you are manufacturing products from non-ferrous metals, 


it is probable that the addition of INDIUM would be helpful. 


Our research department—authority on the technical phases 


of INDIUM 


Atm ol- Mei le le Mh CoM elole) ol-)u04t-e 


Outline of Properties Imparted by 
INDIUM to Non-Ferrous Metals: 


| a Cia-t-h, 


increase 


in their tensile 


strength and fatigue resistance. 


Great increase in their hardness 


and wear-resistance. 


Great increase in their corrosion 


resistance. 


The IDI Corporation 7) fAmetica 


Y lem, WH. t. 
New York Office: 60 East 42nd Street 
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4125 tor spring clips and bolts, the 1- 
in. NE 8744 bar stock is oil quenched 
from 1525-1550 deg. F. and drawn ar 
1175 deg. F. to 269-293 Brinell. Ma 
chining follows. 

When NE 8744 is used to replace 
S.A.E. 4340 for main shafts, 2% and 2% 
in. rounds are quenched in brine from 
1550 deg. F., drawn at 1100 deg. F., and 
machined. 

A trial lot of rear-drive axle shafts was 
produced from NE 8749 replacing S.A.E. 
4340. These were made from 2 3/16 in. 
diameter bar stock which was machined 
before heat treating. Shafts were quenched 


in oil from 1550 deg. F., producing a 
hardness of 550-601 Brinell A draw at 
840 deg. F. reduced this to 415-429 Brinell 


When ball bolts made of SAF 
2512, they were carburized all over and 
drawn at 525 deg. F. to develop sufficient 
toughness and shock resistance. Ball bolts 
of NE 8620 are copper plated to stop 
carbon penetration at the neck section. 
They are carburized at 1700 deg. F., cooled 


were 


in the carburizing boxes, reheated to 1550 
deg. F., quenched in oil, and drawn at 
300 deg. F. 

These ball bolts are about 13; in. 
diameter in the ball and 1 in. in the neck 
section. Case hardness of the ball 61- 
62 Rockwell C. Core hardness at the neck 
section and in the taper section below the 
neck is 21-25 Rockwell C. 

—W. J. Diederichs, Steel, \ 11, 
Nov. 30, 1942, ; 62 
Corrosion of Magnesium Alloys 
Condensed from “Metal Indust 

The increasing range of applicat of 
magnesium alloys in aircraft production has 
led to the study of their corros: re- 


sistance to various agents as well as to 
atmospheric exposure. The idea tha: they 


are much less resistant than other alloys 
has been abandoned. 
Initial reaction in the atmospheric cor 


rosion of magnesium forms a film of mag- 
nesium hydroxide over the surface. This 
causes an increase in weight and the rate 
of gain is high when the relative humidity 
exceeds 90 per cent as the film absorbs 
moisture, carbon dioxide, and sulphur di- 
oxide. At constant humidity, magnesium 
specimens show a linear weight increase 
time relationship. Impurities have little 
effect on atmospheric corrosion. 


Corrosion 

Magnesium is rapidly dissolved by 80 
lutions of hydrochloric, sulphuric, and 
nitric acids, though hydrofluoric acid (in 
concentration greater than 5 per cent) has 
practically no action en it. It is 
sistant to the action of chromic acid if 
“foreign” anions such as chloride, sul- 
phate or nitrate are not present. 

A review of research concludes that 
when magnesium corrodes in solutions of 
sulphuric or hydrochloric acids, an inhibi- 
tive, porous, hydride film forms on the 
metal surface and metal dissolution pfo- 
ceeds at the base of the pores. Rotating 
specimens in acetic acid solution increases 
the corrosion rate. Sugar additions de- 
crease it. Oxygen, acting as a cathodic 
depolarizer, in acetic and chloracetic acids, 
increases it. 
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--- and we have this to say about METALS 


—— 


This advertisement by a leading light metals 
producer talks good, common sense. 


Onsviousty, plastics are not going to put metals out of 
business—as some Sunday feature writers would have you 
believe. Both groups of materials are cast for leading post- 
war roles in what we all hope will be a bright new world. 
Both have their own, unique advantages. 


Plastics, for example, are marked by high resistance to 
chemical and atmospheric attack. They are light. They 
have excellent electrical insulating values and many desir- 
able thermal properties. They offer a range of integral 
colors practically as wide as the spectrum, and many forms 
are transparent, translucent or opaque as the customer 
specifies. They can be molded into intricate shapes that 
require little, if any, finishing. They are warm and friend- 
ly materials to touch. 


On the other hand, no molded plastics have yet been 
developed that equal metals for surface hardness, heat re- 
sistance, rigidity or structural strength per unit of area. 
Conventional molding methods require expensive molds 
and high heat and pressure limiting them to production 
of relatively small objects in relatively large quantities. 


In short, there will be many a postwar job where metals 
will be a clear and obvious first choice. 
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There will be many other postwar jobs which logically 
call for plastics. 


There will also be many occasions when plastics and 
metals will work together on the same job. 


And there will be other times when a materials engi- 
neer will be hard put to make a choice. 


Frankly, as one of the nation’s largest producers of 
plastics, Monsanto would rather lose some of those close 
decisions than win a job which plastics could not handle. 
In the long run, one such misapplication can lose more 
business for plastics than losing a dozen close decisions. 
MoNSANTO CHEMICAL COMPANY, Plastics Division, 
Springfield, Massachusetts. 
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THE FAMILY OF SIX 
MONSANTO PLASTICS 


(Trade names designate Mon- 
santo’s exclusive formulations of 
these basic plastic materials) 


MONSANTO | “iismiceeic 
PLASTICS | Seesgeaetce ses 


SERVING INDUSTRY... WHICH SERVES mawxinD NOX (phenolic compounds) 


Tubes + Castings - Veepak Rigid 
Transparent Packaging Materia 














631 































The corrosion of magnesium in sodium 
chloride solutions is a simple magnesium 
solution and hydrogen evolution process. 
Oxygen has no effect on the rate and the 
hydrogen liberated is chemically equivalent 
to the loss of weight in the metal. The 
effect of impurities on the corrosion rate 
by salt solutions is not fully understood 
and the mechanism is a controversial mat- 
ter. 

Magnesium is not attacked by solutions 
of fluorides, chromates, or phosphates, but 
in other salt solutions corrosion proceeds 
and if the pH of the liquid is higher 
than about 6, a film of magnesium hy- 
droxide forms. This film being porous 
retards but does not completely stifle the 





corrosion rate. In ammonium chloride so- 
lutions, where the initial pH is less than 
6, the film is not formed and corrosion 
is rapid. 


Alloying Additions 


Aluminum added to magnesium de- 
creases corrosion resistance. Binary mag- 
nesium-aluminum alloys are attacked by 
sodium chloride solution at points where 
coring has occurred. The magnesium-rich 
cores in dendritic cast structures are ap- 
parently anodic to the boundaries of the 
dendrites. The action of the added alum- 


inum seems to be to reduce the cathodic 
polarization. 


STANDARDIZE 


Save time... Save money 


e@ The trend in manufacturing circles today 
is toward STANDARDIZATION .. . away from 
specials. Most concerns found that a comparison 
of their requirements with the Johnson Bronze 
list of GENERAL PURPOSE Bronze Bearings 
revealed the fact that over 90% could be secured 
FROM STOCK! Very often, a slight change in 
size or tolerance enabled them to secure all the 


bearings without delay. 
@ Why not check your bearing sizes today? 


Write for a copy of our new catalogue. It lists 
more than 850 stock sizes for immediate installa- 
tion. Oil grooves, slots and holes can be quickly, 
economically added. You will save both time and 
money — with STANDARDIZATION. 


JOHNSON 


769 S$. MILL STREET 
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NEW CASTLE, PA. 

















Boyer and Morioka found magnesium. 
base aluminum alloys to be less resistant 
than as-cast material. Boyer also found 
that precipitated alloys corrode at a rate 
between that of as-cast and solution treat. 
ed specimens, but Sawamoto claims that 
fully precipitated specimens are more re. 
sistant than as-cast. 

One of the most important discoveries 
in the history of the metallurgy of mag. 
nesium is that the addition of as little as 
a few tenths of 1 per cent of manganese 
to magnesium considerably increases corro- 
sion resistance. The addition of 0.15 
per cent Mn to an alloy containing 5 
per cent Al more than offsets the accelerat- 
ing action of the aluminum. It prob. 
ably forms an inhibitive film of hydrated 
oxides of manganese. 

Zinc is said to reduce the corrosion rate 
of magnesium and magnesium-aluminum. 
manganese alloys. 

Search for an alloy very resistant to the 
action of sea-water has resulted in the 
conclusions that: Alkali metals, anti- 
mony, cadmium, tin and copper accelerate 
the corrosion rate, while beryllium, cal- 
cium, tin and zirconium retard it. The 
effect of chromium is doubtful, lead has 
no effect, and silver retards in chloride 
solutions and accelerates in atmospheric 
exposure. 


Protective Treatments 

Magnesium-base alloys can be protected 
from corrosive attack by surface treatments 
or paint. They can be electroplated but 
as the coatings are porous they cause 
increased corrosion of the basis metal, 

Two processes are outstanding because 
of the protection afforded and the simplicity 
and low cost of operation. An acid chro- 
mate bath consisting of a solution of 
150 grm. potassium dichromate and 200 
c.c. nitric acid (sp. gr. 1.42) to eath 
litre of water is operated at room tempera 
ture. Parts are immersed from 10 to 90 
secs., drained, washed and dried. n im- 


mersion and draining of 15 secs. cach is 
recommended for “Elektron’’ AM 503. 
Aluminum containing alloys should be 


drained from 30 to 45 secs. 

The films, in color from brassy to straw 
yellow, form excellent paint bases in ad- 
dition to their protective value. 

Some metal dissolution occurs, not more 
than 0.0005 in. per surface, but for parts 
machined to fine tolerances an alternative 
process may be used. 

In the R.A.E.-half hour hot bath, the 
cleaned degreased parts are immersed in 
a boiling solution of 15 grm. potassium 
dichromate, 15 grm. ammonium sulphate to 
each litre of water for 1% hr. Sufficient 
aqueous ammonia is added to raise the pH 
value to the optimum range of 5.7 to 6.1. 

The coat of protective film is black on 
aluminum alloys and bronze on magnesium 
manganese. It is a good paint base though 
not as good as the acid chromate film. 
It is usually only applied to the aluminum 
containing alloys as conditions for its a 
plication to the magnesium-manganese afe 
rather critical. 

Paint adhesion directly to magnesium 
base alloys without either of these baths 
is poor. If a primer pigmented with zine 
is used, almost any good top coat gives 
protection. 
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Established 1895 


| WOULD YOU GO BACK? 


A BETTERMENT... 


Nola Fubstitile 


Is the tractor plow with its multi-furrow performance just 
a substitute for the “Grand Dad Time” single-furrow 
plow? 

No .. . motorized modern farming machinery is a 
BETTERMENT. 

Agriculture must produce food in the largest volume 
possible ...in the shortest time practicable... and at the 
lowest cost. That is why substitutes will not answer and 
the rules of modern farming demand and get 
BETTERMENTS. 

Likewise, engineers faced with the problem of replac- 
ing familiar materials . . . now so hard to get... are 


Winlinoatal pots, Bee Oe 8 ee 


looking NOT for substitute materials but for materials 
that are superior, that will make possible weight savings, 
more efficient operation, longer life and greater 
dependability. If you are one of these engineers 
CONTINENTAL-DIAMOND can help you. 

C-D NON-metallics provide unique property com- 
binations. Great strength, yet light weight . . . high 
electrical insulating properties, yet ready fabrication in 
standard metal-working machinery . . . corrosion-resis- 
tant, yet tough and resilient ... just to mention a few. 

There are many places where C-D NON-metallic 
materials can be used to accomplish betterment of 
product, production or performance. The C-D Labora- 
tory will be glad to work with you to determine where 
you can use C-D NON-metallics so that you will never 
have to go back to the “horse-drawn” plow. 

Send NOW for Folder GF-12. Call on our engineers 
when you are ready to get down to brass tacks. 


d 
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Welded Tanks for Aircraft 


Tanks for gasoline and oil in aircraft 
are of welded construction, treated in the 
acid chromate bath on completion. A cart- 
ridge containing calcium chromate in a 
fabric bag is located in the lowest point 
of the tank to prevent corrosion by the 
water which gasoline and 
oil. 

The substitution of magnesium alloy 
tanks for coolants in place of brass tanks 
would save weight The hot 
of ethylene glycal (100 deg. C 
F.) attack them but 1 
fluoride added to the solution largely pre 


contaminates 


solutions 
212 deg 
per cent potassium 


vents corrosion. The addition of sufficient 


alkali so that the pH lies between 8 and 


olting 


9 


Cit 


down 


10% makes protection more nearly com- 
plete, especially if other metals are present. 

Methyl! alcohol of high purity will dis- 
solve magnesium and its alloys but the 
addition of small amounts of ammonium 
oleat inhibits the attack. 

Solutions of anhydrous methyl alcohol in 
equal volumes of dry ethyl alcohol used for 
de-icing purposes attack magnesium alloys. 
This can be prevented by the addition of 
0.2 per cent oleic acid and 1.0 per cent 
0.880 ammonia. 

If magnesium alloy parts are incorporat- 
ed in composite components where serious 
risk of galvanic corrosion arises, one of 
the following precautionary methods may 


be used: 






Nimes Aliol*) am Pan Oldh'2-1 am Greliilelelah any ol-lalelmeliloh 7c Mmlilalele 


ing ‘“BERALOY. A" 


(beryllium-copper), 


‘“TOPHET' 


Calie 4-lerctaladeliit-) Maxelale mun GAO) -4.4@)» Mean (ole) eo) ol -Tauslial 4-1) mel a- 


melted in our Ajax Northrup Induction Furnaces un 


der the supervision of our Metallurgical Staff. The 


aol i atit-t+ Me dice le ndelame)o) olileelilelsr Mmiclm@mitl-+1-mmelllohs mais 


rod, wire, 


alololelaMeme lilo Miia) oie |a-Mel-ililli-ih Amal-iiollale 


to dissolve the Axis. We are literally “melting ‘em 


down"! 


Consult us regarding applications to meet your 


Jollee olaclelure 


WILBUR B. DRIVER CO. 


NEWARK, NEW JERSEY 
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(a) Insulation by means of 
washers or bushes 

(b) Avoidance of electrical contact of 
magnesium alloys with copper-con. 
tain-aluminum alloys. 

(c) Use of cadmium plated mild steef 
bolts, instead of duralumin or ano. 
dized duralumin, where metal to 
metal contact is unavoidable. 


__—C. J. Bushrod, Metal Industry 
Vol. 61, Nov. 20, 1942, pages 324.325 


Suitable 


Notch-Effect in Design 


A Composite 


Since most commercial parts have shou. 
ders, keyways, and other irregularities jn 
shape, the effect of notches is always of 
practical importance, especially to the de. 
signer. Two papers by the same authors, 
presented at the recent National Metal 
Congress, provided a wealth of useful data 
on notches. 


Sachs and Lubahn (Amer. Soc. Metals, 
Preprint No. 8, Oct. 1942 meeting) tested 
several 0.4 per cent C low alloy steels after 
various heat treatments (most tests were on 
S.A.E. 2340). Regular tensile tests indj- 


cated that the most favorable combination 
of high strength (240,000 Ibs. per sq. in.) 
and high ductility (12% elongation, 55% 


contraction of area) was obtained after 
tempering at 600 deg. F. 

However, practical experience icates 
that steels are sensitive and prone to prema- 
ture failure when treated to such « high 
strength. In other words, the performance 
of a steel in practice involving stress rais- 


ers and sudden loads cannot be judged 
by the results of regular tensile tests. 


Notch Brittleness vs. Ultimate Strength 


The notched specimens were vided 
with circular, very sharp, V-shaped notches. 
The notch strength is the maximum load 
divided by the original cross-sectional area 
wf the notched section, while notch duc 
tility is the reduction of the cross-sectional 
area of the notched section after failure. 
Samples tempered at 800 deg. F higher 
gave as consistent results as unnotched 


specimens, but tremendous scattering was 
observed for lower tempering temperatures. 

For a given notch, the ratio between 
notch strength and ultimate strength de 
pends only upon the notch ductility. Bars 


having a notch ductility over about 
5 per cent possess a practically constant 
ratio of 1.25 for a 30 per cent notch 
and 1.6 for a 65 per cent notch. On the 


other hand, notch-brittle bars with notch 
ductility of 1 per cent or less may have 
a notch strength ratio anywhere between 
a very low value of about 0.2 and a value 
close to that of the ductile specimens. 


The notch ductility decreases with i 
creasing notch depth, at first rapidly, then 
more and more slowly, and apparently 
reaches a minimum value at a notch 
depth of about 50 per cent. The notch duc 
tility decreases with increasing strength 
and becomes practically zero at strengths 
for which there is still a very high (u® 
notched) reduction of area. So, the um 
notched ductility has apparently little 
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Unctoritep ... rarely 
mentioned by headlines unless it is to record her 
destruction. ..the minesweeper goes quietly and 
methodically about her task of clearing from ship 
channels the hidden terror whose touch is death. 
Officers and men of these forgotten ships must 
handle their craft faultlessly . . . for their first mistake 
may easily be their last. Only their rigid control 
of the minesweeper’s navigation brings success in 
her perilous task. 

The modern production of instruments of war 
must be as closely controlled as the minesweeper’s 
navigation. The Lebanon Steel Foundry— producer 
of castings for America’s armed forces—employs 
every production control that furthers approved 


foundry practice. Human control is provided by 


inspectors chosen for alertness of mind and vision 
... trained until they see with “camera eye” sharp- 
ness. Exhaustive chemical and mechanical tests are 
regularly conducted. To develop sound castings, 
Lebanon uses two of modern industry’s most scien- 
tific tools —the x-ray (illustrated) and the gamma ray. 
There is a premium on control—and Lebanon 
pays it to assure American fighting men and Amer- 
ican industry of castings of Circle () integrity... 
castings that are specified by such acknowledged 
leaders as Darling Valve and Yale & Towne. 


Lebanon foundry engineers and metallurgists have had close con- 
tact with war production requirements since the beginning. Their 
experience in solving today's type of industrial problems is avail- 
able to interested organizations. 


LEBANON STEEL FOUNDRY-LEBANON, PA. 


ORIGINAL AMERICAN LICENSEE GEORGE FISCHER (swiss cHamorre) METHOD 


EBANON Sin Bt STEEL CASTINGS 

















lation to the notch ductility of deeply 
notched bars. 

If the notch ductility of a deeply notched 
specimen is over about 2-3 per cent, the 
notch strength increases almost linearly 
with the area removed by the notch, so 
the limiting 100 per cent notched condition 
would have a notch strength 1.7-2.0 times 
the ultimate (unnotched) strength. The 
relationship of notch strength to notch depth 
could not be definitely established for notch 
brittle conditions because of the scattering 
of results. Stress concentration appears 
to be a maximum for a notch depth of 
about 50 per cent. 

The notch strength does not indicate 


' \A *~ Lo 


brittleness. The notch ductility reaches 
a minimum value after tempering at 600 
deg. F. This behavior correlates with the 
results of impact tests which also show 
a minimum toughness after a 600 deg. F. 
temper. 

The effect of quenching from higher tem- 
peratures (1600 and 1750 deg. F.) was 
not visible in the unnotched tensile values 
but the notched samples showed that the 
region of notch brittleness extended fur- 
ther in the direction of higher tempering 
temperatures when the samples were 
quenched from higher temperatures. Here 
again is an indication of the inability of 
ordinary tensile tests to reveal the prac- 
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When your castings are made by Cooper, you benefit by 


twenty years of scientific research in the development of new alloys 


and new methods of combating corrosion, heat and abrasion. No 


guesswork is permitted...the recommendations of our metallurgists 


are based on service reports covering hundreds of different uses 


of stainless steel, monel, nickel and special alloy castings. 


Cooper can assist you...in design...in the selection of proper 


alloys...in special machining. when needed. A comprehensive 


chart giving analyses, characteristics and applications of Cooper 


standard alloys is yours for the asking. 
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and finished products. 
molding. 
p? in size. 


9) © Machine shop - - 
9) for finishing stainless steel. 


105 BLOY STREET . 
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y with A2/ THESE FACILITIES : 


i i ing Lustra- 
e Improved cleaning. .-- including 
cast v iectrolytic finishing which leaves all 


surfaces bright. 


* 
e Castings furnished rough, polished or 
fully machined .. . one ounce to two tons. 


e Laboratory control over raw materials 
e Dual foundry... both hand and machine 
e Heat treating of castings up to six feet 


e Development of special alloys to meet 


. specially equipped 


ey oe 





unusual requirements. 
e Technical consulting service. 


THE COOpex ALLOY FOUNDRY CO. 


HILLSIDE, NEW JERSEY 








tical performance characteristics of a ma. 
terial, whereas these differences are mon 
readily distinguished by a notched bar ten. 
sile test. 

For a given tempering temperature, tne 
ductility of a large specimen (2% in rd.) 
with a 95 per cent notch was considerably 
less than that of a small specimen with 
a 65 per cent notch. Consequently, the 
larger bars became brittle at a tempering 
temperature about 150 deg. F. higher than 
the smaller bars. In other words, a large 
section has a considerably higher tendency 
towards embrittlement by notching than a 
small section. 


Notched Tubing 

The same authors (Amer. Soc. Metals. 
Preprint No. 7, Oct. 1942 meeting) also 
investigated the effect of notches on tubing 
simultaneously to circumferential and longi- 
tudinal tension. Tests were made on 
S.A.E. 2340, heat treated from 1450 deg. 
F. The notched specimens had a 45 de. 
gree longitudinal notch reaching over the 
total cylindrical length and having a depth 
between 30 and 40 per cent of the thick. 
ness. 


Tests on unnotched tubing tempered at 
400-1200 deg. F. showed an ltimate 
strength slightly higher (about 5%) than 
that of cylindrical bars heat treated in the 
same way. On the other hand, | duc- 
tility values in the circumferentia! direc. 
tion were much lower than those cylin- 
drical test bars. 

At the higher tensile strengths, the tub. 
ing showed a reduction of area only 
a few per cent as compared to over 50 
per cent for the bars. The discrepancy 
is less pronounced at lower strengths, about 
150,000 Ibs. per sq. in. 

However, the notch strength curve for 
the various tempers differs considerably 
from that for cylindrical bars. here is 


a gradual decrease of notch strength with 
increasing tempering temperatures. Below 
about 155,000 Ibs. per sq. in. the notch 
strength is practically the same the ul- 
timate strength of the tubing; in this range 
the contraction in area is 3 per cent higher, 
indicating a ductile condition. 

At about 190,000 Ibs. per sq. in. the 
contraction in area of the notched speci- 
mens is practically zero and the notch 
strength is close to the yield strength of 
the unnotched tubing. At still higher 
strengths, the notch strength decreases to 
about 70 per cent of the ultimate (un- 
notched) strength. 

Less scatter was observed in the brittle 
range with tubing than with cylindrical 
specimens. The results clearly show that 
S.A.E. 2340 becomes noticeably brittle if 
heat treated to 150,000 Ibs. per sq. i. 
or higher and subjected to internal pres 
sure in the form of notched tubing. 

Double notched tubing (one notch it- 
side, one outside) showed no greater tem 
dency toward embrittlement than single 
notched tubing, but the notch strength 
values were considerably higher for the 
double notched specimens. Notch strength 
values determined for tubular specimens 
machined from rod agree closely with those 
of tubing. Therefore, notch sensitivity in 
the transverse direction of the rod 1s 0° 
greater than that in the circumferential 
direction of tubing. 
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NEW 


BIMETAL 
CHACE No. 6650 


A recent addition to the many types of Chace 
Thermostatic Bimetal already available, this new 
No. 6650 bimetal makes possible the development 
and design of responsive devices in new fields. 


30 to 40% Increase of Deflection 


Compared to previous types, Chace No. 6650 pro- 
vides a 30 to 40 per cent increase of deflection. 


Size and Mass Reduced 


Reduction in size and mass made possible by the 
increased thermal activity is illustrated: 


Higher Electrical Resistivity 


The electrical resistivity of Chace No. 6650 at 80 F 
has a value of 670 ohms per circular mil foot and 


increases up to a value of 800 ohms per circular mil 
foot at 600 F, 


Applications Not to Exceed 600 F 


Chace No. 6650 is limited to temperature applica- 
tions not exceeding 600 F, and is especially recom- 
mended for devices requiring low temperature 
indication, as the deflection is proportional to the 
temperature change down to —60 F. 


This new type does not detract from the ability of 
previous types to maintain their usefulness, but does 
provide through its increased activity and elec- 
trical resistivity the opportunity of using Thermo- 
static Bimetal, for certain conditions, much more 
favorably than heretofore possible. 


Write for Bulletin on Chace No. 6650 Bimetal 


Consult us regarding type of bimetal best suited 
for your temperature responsive devices. 


C Eco 
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Thermostatic Bimetdls and Special Alloys 
1615S BEARD AVE + DETROIT, MICH. 
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“MICRO-PROCESSED” 
BERYLLIUM COPPER COIL SPRINGS 


TQ REPLACE PHOSPHOR BRONZE 


"Micro-processing’’ makes I-S Beryllium 
Copper Springs unique—springs are made 
on machines of our own design—heat treated 
with special I-S technique—controlled and 
tested by the exclusive Carson Electronic 
Micrometer which measures accurately to 25 
millionths of an inch WITHOUT PRESSURE. 


HERE'S WHAT YOU GET IN I-S COIL SPRINGS 


1. Longer service life because of higher endurance 
strength. 

2. Improved performance by elimination of set, drift 
or fatigue. 

3. Corrosion resistance fully equal to bronze. 

4. Close tolerunces that reduce inspection delays. 

5. Exceptional abrasion resistance when desired. 

6. Safe operuting temperature 100°F, higher than 
bronze. 

7. Reduce power loss and temperature rise in current 

carrying parts. 

























MATERIAL IN STOCK 

FOR PROMPT DELIVERY 

OF PREFERENCE RATED 
ORDERS 








ofa Uns 
Beryllium (pr eS Send for your copy of 














Bulletin #4 which gives full 
é ‘7 details of -S Micro-proc- 
essed Beryllium Copper 
Springs. 
let 1-S experts ** PROCESSED” Write for dato 
pent ead your sheets or send us 

yllium cop- , 

0 ight your blueprints. 
serve df fo- Wecanquickly on- 
quired. BERYLLIUM COPPE SPRINGS ae oe Sa 

UMENT SPECIALTIES CO., IN Pr M 
INSTR 0., INC. OM Derr ate 
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Detecting Cracks in Castings 


Condensed from “Foundry Trade Journal’ 


In a paper ‘The Testing of Wall Thick. 
nesses of Castings’ by Thornton and Thorn. 
ton, Foundry Trade Review, Oct. 16, 1941 
a method of determining the thickness of 
casting walls from one side only by an 
electrical method was described. An in. 
quiry was made as to whether the method 
might be adopted for the detection of 
cracks in castings. 

While the method had been applied for 
the detection of cracks some years ago, 
the work was of preliminary and experi- 
mental nature on fatigue cracks in shafts, 
and the detection of broken strands jp 
wire ropes. The method is essentially that 
of comparing the resistance of the metal 
wall under test, with that of similarly 
shaped wall of the same material and 
which is known to be free from flaw. 

No knowledge of the specific resistance 
of the material is required. Current, in. 
variably under 10 amp. for castings, is 
supplied by a 6 or 12-volt battery to two 
current contacts held against the wall un. 
der test and spaced from 1 to 12 in, 
apart. With the majority of castings, the 
current contact spacing is 2 to 3 in, 

From a_ calibration current-thickness 
curve (if a flaw is present use the effective 
thickness) the condition of the wall under 
test is determined. The contacts are made 
on the wall under test by means of spring- 
controlled rotating points. 

As no absolute measurement of the con- 
ductance of the metal of the wal! under 
test is made, the method is essentially one 
of comparison. Where the contact spacings 
are so wide that the current flow is for all 
practical purposes two dimensional, ie, 
when the ratio of current contact center 
distance to wall thickness is from 8 to 
10, the curve connecting current and thick 
ness is a straight line passing through 
zero. It is only necessary to make one 
actual measurement of wall thickness by 
caliber or drill test to establish the curve 
for the particular metal under test 


—B. M. Thornton, Foundry Trade J., Vol. 68, 
Nov. 26, 1942, pages 277-278. 


Interpreting Steel Specifications 


Condensed from “Metal Treatment” 


Non-essential, vague and irrelevant fe 
quirements are to be found in many 
steel specifications. The “temper bend” 
test in some specifications for mild steel, 
for instance, frequently contains a clause 
requiring that samples should be heated 
“to a blood red,” as judged indoors in 
the shade, and then quenched. If this 
is interpreted to refer to a temperature 
below 730 deg. C. (1346 deg. F.), m0 
test will ever fail. 

In a specification for mild steel, yield 
point and ultimate tensile strength tests 
are adequate to determine if strength 
satisfactory; elongation or bend tests pro 
vide a safeguard that toughness or capacity 
for cold work are adequate; and requife 
ments for maximum tensile strength insufe 
that the steel will not be difficult to m* 
chine. 

It is recommended that the requirements 
for discard should not specify the amount 
but should state that it should be suf 
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Powertul Picker Mobile X-ray Unit 
is ideal for X-ray Inspection of many 
metal parts at point of production... 


Picker Industrial Mobile and Stationery X-Ray Equip- 
ment fulfills every requirement for production inspec- 





tion, or spot checking of castings, forgings, welds and 
spot welds, finished parts or assemblies. 


Compact, powerful and easily transported 


Picker Mobile units have a range of 15,000 volts to on air cushioned rubber-tired wheels, the 
150,000 volts. This provides for radiographing spot Picker 150 KV. Mobile Industrial X-Ray Unit 
welds of thin aluminum sections and up to 6 inches of is ideally adapted for X-Ray inspection of 
aluminum, or 1% inches of steel. Write today for metal parts at any point of production within 
complete details of this unusual x-ray equipment. the plant, a definite savings in man hours. | 


PICKER X-RAY 


300 FOURTH AVENUE, NEW YORK, N.Y. 





CORPORATION 


BRANCH OFFICES IN PRINCIPAL CITIES 
WAITE MANUFACTURING DIVISION, CLEVELAND, OHIO 
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The almost completely automatic op- 
eration of this Jarrett Metallographic 
Polishing Machine which eliminates 
human mistakes and compensates for 
inexperienced operators is doubly im- 
portant in these days of skilled labor 
shortage. 





Low operating speeds: simultaneous preparation of multiple speci- 
mens; substantial reduction in polishing time and absolute uni- 
formity of high quality specimens are other features which make 
this machine outstanding in its field, . . . Write for booklet de- 


scribing the Jarrett Polishing Technique. 


TRACY C. JARRETT 


P. O. Box 3155 


Catonsville, (Md. 





A SUPERIOR COPPER 
FOR ALL PURPOSES 





OFHC Copper conforms to the A.S.T.M. Specifications for 
electrolytic copper wirebars, cakes, etc., B5-27 with regard to 
metal content and resistivity, and is free from cuprous oxide. 


OFHC Copper is characterized by its freedom from casting 
defects and its bar-for-bar uniformity. Its freedom from oxygen 
results in great ductility and toughness as evidenced by its © 
high reduction of area and resistance to impact. OFHC Copper 
withstands more working in hard condition when tensile 
strength is greatest, making it especially suited for products 
subjected to severe fabricating or service conditions, 
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ficient to insure freedom from piping. 
“Specifications must be interpreted with 
professional skill.” A specimen specifica- 
tion for structural steel for boilers is put 
forward. 


—A. J. K. Honeyman, Metal Treatment, 
Vol. 9, Summer 1942, pages 16-24 


Radiography in the Foundry 
Condensed from “Foundry Trade Journal’ 


The wave-length of light is about 5000 
A.U. at the center of the visible spec- 
trum, while X-rays vary in wave-length 
between 500 and 1 A.U. This significant 
difference in wave-length between visible 
light rays and X-rays holds the explanation 
of the latter's ability to penetrate material 
opaque to ordinary light. Any radiation 
having a wave-length approximately 
1/1000th that of ordinary light will slip 
past molecules of matter in much the same 
way as light darts through the interstices 
of Venetian blinds. 


The wave-length of the rays decreases, 
and conversely their penetrating power in- 
creases, with increase in the exciting volt- 
age. The potentials necessary for pene- 
trating up to 5 in. of steel are of the 
order of 90,000 to 300,000 volts. 


Before X-ray examination can become 
a useful instrument in castings inspection, 
foundrymen must establish an elastic cri- 
terion of acceptance or rejection. By this 
it is meant that a particular casting, hav- 
ing six blowholes instead of a maximum 
of three, should not necessarily be rejected, 
but rather that it should be judged, by 
competent interpreters, with consideration 
for the size, type, amount, and position 
of the inclusions, and taking into account 
the ultimate service that will be required 
of the finished casting. 


Difficulty has been experienced in one 
foundry with certain castings in copper- 
nickel. The trouble was due to temporary 
lack of supplies of magnesium for deoxi- 
dizing purposes. Various substitutcs for 
magnesium were tried without success and, 
finally, manganese-boron was suggested. Ra- 
diographic examination showed that a cast- 
ing that had not been deoxidized con 
tained round gas inclusions while another 
(deoxidized with manganese-boron) was 
much cleaner. 


A good deal of experimental work has 
been done by the author on the application 
of refractory vitreous enamels to cast iron. 
Some enameled cast iron pipes gave rise 
to vigorous and repeated “boiling” or bub- 
bling after the enamel had fused. Many 
representative pipes were subjected to X-ray 
examination and it was soon established 
that bad blistering was invariably accom- 
panied by bad blowholes within the walls 
of the casting concerned. 


Many auxiliary uses for the X-ray equip- 
ment could be made by an interested foun- 
dryman. Samples of coke might be radio- 
graphed and compared with a standard to 
determine the degree of cellular denseness. 
The author has profitably examined welded 
foundry cranehooks and slinghooks before 
placing them in use, and disclosed sub- 
surface defects of a highly undesirable 
character. 


—W. Montgomery, Foundry Trade Ine 
Vol. 68, Oct. 22, 1942, pages 159-170. 
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New Device for Fastening Two Parts 


ew device for fastening two parts 
together is the Rosan locking system of 
threaded inserts and studs. The basic item 
is a simple ring with serrations inside and 
out. The stud is installed by customary 
methods and the serrated ring forced into 


place over interlocking serrations built into 
the stud head, making a tight fit flush 
with the surface of the material. 


Similarly, the insert developed by Rosan 
may be locked in place by the same inter- 
changeable ring. They are manufactured 
under license by Bardwell and McAlister, 
Inc., Hollywood, Calif. 





_ The insert is stronger than the bolt that 
‘Ss screwed into it when installed in mag- 
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nesium alloy and aluminum alloy. A bolt, 
lock nut and hammer are the only me- 
chanical aids needed, though a threaded 
tool and lock nut to install the insert and 
a driving tool to force the ring into place 
are available. 


Refrigeration for X-ray Machines 


A refrigerating unit for use with indus- 
trial X-ray processing has been developed 
by Temprite Products Corp., 45 Piquette 
Ave., Detroit. Often lack of uniformity in 
the solution temperature nullifies two im- 
portant factors: immersion time and solu- 
tion strength. 

The Temprite model 555-PD circulates 
large quantities of controlled temperature 
water at the recommended 65 deg. F. 
around the processing solution containers 
in the development tank. The equipment 
provides that a large volume of clean 
controlled temperature for washing the 
film or plates is always available, because 
all used water is drained off and not re- 
circulated. 


Hole Punching Units for Die Sets 


New Wales CD hole punching units for 
use in conventional die sets have been in- 


troduced by the Sirippit Corp., North 


Tonawanda, N. Y. The units are sets of 
punch and die units. The punch unit half 
contains a punch with a pilot, holder, strip- 
ping spring and a guide; the other half, 





of a holder with a slug clearance chute and 
a die. 

Each unit is self-contained and inde 
pendently mounted to either punch or die 
shoe. This eliminates the necessity of 
costly production “down time’ and critical 
tie losses by making every punch or die 
holder quickly and easily accessible for 
changing individual punches and dies to in 
stantly replace broken or dulled parts with 
out breaking down the entire die set. 

These units are used in either punch 
presses or press brakes to punch holes 
from 1/16 to 1/8 in. diam. in metal up 
to 1l gage. 

The accompanying photograph shows 
four CD units and back gages mounted 
on a conventional die set. 
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Free-Machining Invar 36 


“The addition of selenium to the 36 
per cent nickel alloy, Invar, makes it 
free-machining, saving as much as 72 per 
cent in machining time,’ states G. V. 
Luerssen, metallurgist, Carpenter Steel Co., 
Reading, Pa., the company that has de- 
veloped this improved metal. 

The special characteristic of Invar is 
its low rate of thermal expansion, which 
is one-tenth that of carbon steel at a tem- 
perature up to 400 deg. F. It therefore 


finds usages in radio and electronic de- 
vices, aircraft controls, thermostats, etc. 
The addition of selenium does not alter 
its low thermal expansion qualities. 





Comparative tests have been made on 
bars of both the regular and free-machin- 


Bring Your Heat Treating 
Problems to VULCAN 


... and profit by the results of many 
successful installations covering every 
heat treating and heating require- 
ment ingot heating; forging; 
heating for forming; annealing; 
normalizing; stress relieving; harden- 
ing; quenching; tempering; etc. 


VULCAN Furnaces are designed for 
continuous or intermittent operation, 
using oil, gas or electricity for the 
heating medium, and may be either 
direct or convection fired. 


VULCAN Electric Salt Bath Furnaces 
can be furnished for radiant heating 
outside the pot, immersion heating 
inside the pot, or immersed elec- 
trodes for potless types. 


Modern design, construction and 
control assure quick heating, eco- 
nomical operation and absolute uni- 
formity. Each furnace custom-built 
to meet individual heating or heat 
treating requirements. 


xk 


INlustrated — Top: Convection 


Type Car 
Hearth Furnace. 


Middle: Direct Fired Car Hearth Furnace. 
Bottom: Pot Type Salt Bath Furnace. 


Ask VULCAN engineers 
for their recommenda- 


tions. Write, wire or 
v c phone for representa- 
u 9 tive. 
1 ® 
c ’ 











Ath hey... mele) ate) y-watel, 


1791 CHERRY STREET, PHILADELPHIA, PA. 











ing Invars. In the roughing cuts, burred 
edges were produced with the regular In. 
var, which were absent in the free-cutting 
metal. In the finishing cuts, the newer 
alloy was much the more superior. 

A drilling test was made, using for 
each grade a block 2-3/16 in. thick. In 
the case of the regular, after cutting through 
1-1/16 in., the drill was badly burned, 
But a drill cut through the entire block 
of the failing. 


selenium Invar without 


Moreover, there was a marked contrast 
in appearance of the chips. 

In threading test bars of the two 
threads cut on the newer 
No burrs re. 


sulted from machining and drilling the free- 


varieties, the 


alloy were the smoother. 


cutting grade. 
Speeds were also studied. In roughing, 


a bar 1-in. round was used in_ both 
cases, with cut of 3/32 in. and feed of 
.0055 in. With the regular Invar, the 
speed was 82.47 surface feet per min, 
and the tool failed after only a few revo- 
lutions. With the free-cut, a specd of 
111.67 ft. was used, giving a very good 
finish. With the feed increased to .0125 
in., the finish was still good. 

In threading, the regular was worked 
at 60 r.p.m., and two rough cuts re 
sulted in torn threads. Two finish cuts 
failed to provide satisfactory threads. With 
the free-cut Invar, the speed was 188 r.p.m. 
The same number of rough and finish cuts 
were made, and threads were greatly su- 
perior. 

The new alloy is officially named “Car- 
penter Free-Cut Invar 36.” 

In the accompanying photograph, the 
drill at the left cut through a part of 
the block of regular Invar and was badly 
burned. But the drill at the right cut 
through the entire block of free-cut with- 
out failing. The chips resulting from the 
operations are shown. 


@ A new insulant, Bunatol, has been de- 
veloped for use with anodizing racks, pat- 
ticularly where used in the sulfuric of 
chromic process, where rapid insulation 
breakdown has been costly. The maker, 
Nelson J. Quinn Co., Toledo, Ohio, claims 
that Bunatol provides a tough, splendidly 
adhesive coating that is flexible, does not 
become brittle, nor crack or peel when the 
clips are flexed. 
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CUTTING A PATH... 70 V7C702/ 


Prox the threat of abysmal global darkness, our 
world is gradually emerging into the Light of Freedom. The 
prospect of eventual ,Victory is but a reflection of America’s 
collosal and unequalled capacity for production .. . a record 
output that would be impossible without TOOLS! 

@ LATROBE is proud to play its role through the development of 


quality high-speed steels, so vital to Industry's manifold cutting 
operations. 


The service of Latrobe's highly specialized organization is 
at the command of every tool producer... with modern re- 
search, skilled engineering and timely technical assistance. 


es 
LATROBE 
ELECTRIC STEEL COMPANY 


MAIN OFFICES and PLANT + + © LATROBE: 
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Ne\ed ish 
bath process fo 
BLACK-MAGI 


quires only “one 
which is rust-inhi 
chip or peel! .. . 
60% over the ft 
dicates an equal 


Write for complete 


coloring method, and other 


MITCHELL-BRADFORD CHEMICAL CO. 


BRIDGEPORT, CONN. 





agic 


BLACK-MAGIC is a 
r black-finishing all types 


C—unlike ordinary coloring 
bath” to produce 
biting, cannot be rubbed 
BLACK-MAGIC ac 
‘ewo bath processes’ , 
depth of penetration and a 
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a rich blue- 
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low temperature salt 
of non-stainless steel. 


processes—re- 


yet every test made 


portfolio describing thi 
LACK-MA 


better color. 


s revolutionary 


GIC Products. 


black finish 
off, will not fade, 
avings as high 
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VITREOSIL 


IMMERSION HEATERS 


Vitreosil Electric Immersion Heaters are 


yalue in many instances 


n acid reaction must be 
treosil 


of particular 
where liquids of a 
heated. For such applications. the Vi 
envelope of the h 
advantages of being acid-prool, 
electrical insulato 
thermal shock. 


Vitreosil (99.8% 
halogens and acids, reg 
ture or concentration. with t 
fluorine, hydrofluoric and phosphoric. 


Vitreosil Electric Heaters 
in lengths ranging from 10 to 
k.w. ratings of .25 to 5.0. 


quotations on Vitreos 
Immersion Heaters. 


eating unit combines the 


a good 


r, and resistant to severe 


% $10.) is unaffected by all 
ardless of tempera- 
he exception of 


are available 
30 inches with 


Write for full details and 
i] Electric 


HE THERMAL SYNDICATE, LTD. 


12 EAST 46th STREE 


T NEW YORK. \ Fae € 








































Inspection and Work Identification Stamps 


A new type of etching stamp, ‘S-22” 


Synthetic, has been developed by the Jame 


H. Matthews & C 
ews & Co., 3942 Forbes St., Pitts. 


burgh. 





The maker claims that, unlike rubh 
and other materials which soon disint a 
when used with acid, this new prod: a 
unaffected by acid etching inks Th. a 
that it outlasts the best rubber or or a 
synthetic stamps from three to four ¢ a 


@ A new greaseproof, non-corrosive pap 

to protect highly finished metal parts i e 
corrosion has been developed by y oa 
Paper Products Corp., Newton Upee: alls 
Mass. . Called V-26, it eliminates -" r , 
wrapping operations at point of use The 


inner ply provides a greaseproof barri 
for the retention of corrosion-prever te 
used on metal products, while aa 
outer ply protects the former again ie 


age in transit. 


Constant Temperature Dry Ice Cabinet 


aivaree from —90 deg. F. to 220 
rage sen a constancy of plus or minus 
fa —-. ” Claimed from a new dry- 
iH a — by American Instrument 

, prings, Md. It is available 


gal gy ig Yee ranges: From zero to 
FSi, eg. ©., and from 22 a 6 
deg. F. aan oy to 


Temperatures of —65 deg. and —90 deg 
are attained in 15 and 30 min respec: 
tively, from an initial temperature of 85 
re Temperatures can be held at —40 
= Alley —90 deg. F. in an ambient 

m of 85 deg. F. for 24 hes. 
with 40 and 60 Ib. of dry ice, respec 
tively. “— 

In the low temperature model, close tem- 
perature control is attained by an Aminco 
—, bi-metal thermo-regulator, which, 
through a solenoid and an electronic relay, 
operates a damper that allows air to be 
ees the dry ice when cooling is 
a : or by-passed, when not. In the 

gh-and-low temperature models, the 
above control is augmented by Aminco Lo 
Lag electric heaters operated through 4 
silent power relay. | 
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N. E. 8442 WITHOUT BORON 
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Va 1% 1/2 


Distance from water cooled end in inches 


JOMINY HARDENABILITY TESTS ON STEELS WITH AND WITHOUT BORON 


, Boron is used to enhance the properties of armament On the availability and uses of Boron, Tungsten, or | 
le steels, in rapidly increasing volume. Molybdenum, correspondence is invited by the F 
0 , | 
0 By far the most economical form in which Boron as Molybdenum Corposation. 
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an alloying element can be incorporated in ferrous 














“i metals, is a new ferro-boron developed through 

35 extensive research by the Molybdenum Corporation 

40 of America. Thousands of tons of boron-treated steel 

p have been turned out by leading steel manufacturers, 

‘“ who confirm the laboratory reports of uniform distri- AMERICAN Production, American Distribution, 

butio . : merican Control—Completely Integrated. 

4 . n and high recovery. These results are obtained Offices: Pittsburgh, New York, Chicago, Detroit, 

es y regular open-hearth practice. Very definitely, Los Angeles, San Francisco, Seattle. 

ch therefore, the method makes it possible, by proper Sales Representatives: Edgar L. Fink, Detroit; H. C. 
u f Bo , Donaldson & Co., Los Angeles, San Francisco, Seattle. 

ay, se 0 ron, to cut down the requirement of scarcer 

be materials, and still to meet exacting specifications. RS EE 
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Inspection Device for Tiny Parts 


A comparator, used for examining acorn- 
sized commutators for dynamotors, which 
supply electric power for aircraft radio 
equipment, has stepped up production 20 
per cent and cut cost 10 per cent at the 
Mansfield, Ohio plant of the Westinghouse 
Electric & Mfg. Co. This inspection de 
vice contains a light bulb, two mirrors 
and four glass magnifying lenses. 

An image of a commutator’s surface 
is reflected on a glass screen after being 
magnified 22 times the normal size. In- 
spectors make sure that paper-thin strips 
of copper and mica are in perfect align- 







FORECAST: 


Some day, you'll look 
up to this device 





BASIC 





ment by comparing the image with verti- 
cal lines on the glass screen. Copper and 


in modern mill practice 


This is the patented, exclusive Kemp Industrial Carbure- 
tor, the machine that provides complete premixing of 
gas and air to provide new savings, new heat liberation. 
new flexibility and new control in almost every type of 
ferrous and non ferrous heat processing. 


As the basic unit in Kemp heat treating the Industrial 
Carburetor supports gas immersion melting in modern 
tin stacks, provides fuel for inert gas and for recirculating 

radiators in annealing covers, for Kemp Radia. 





The Army - Navy 
E flag, awarded 
“for high achieve- 
ment in the pro- 
duction of mate- 
rials of war.”’ 





tube Roll Heaters, may be set for exactly the 
desired flame characteristics whether reducing, 
oxidizing or for complete combustion . .. and 
save 15 to 40 percent in fuel. For engineering 
details and assistance, address 
Kemp Manufacturing Company, 405 East 
Oliver Street, Baltimore, Maryland. 


The C. M. 











mica strips must be absolutely parallel — 
a slanted strip could create static in a 
war plant. Without the magnifiers, women 
complained of eye strain and headaches, 
For peace production, the device js 
adaptable to setting tiny parts that go into 
thermostats in electric ranges and irons, 
examining threaded parts for electrical 
equipment and checking gages. 


Two Induction Heating Units 


Two new induction heating units for 
surface hardening, brazing, soldering and 
other heating applications requiring loca) 
ized heat have been put out by the Va» 
Norman Machine Tool Co., Springfield, 
Mass. The operator merely connects the 
proper heating coil for a particular job, 
and sets the heat and quench cycle re. 
quired. 

To change from one job to another, the 
operator simply changes the work-holding 
fixture and heating coil and resets the 


heating cycle to meet the new require. 
ments. 

They are available in two sizes, 16 kw. 
and 32 kw. Advantages are: Uniform 
hardening, accurate results, increased out- 
put, conservation of alloy steels, reduced 
spoilage, reduction in costs, and savings 
in time. Average workers can operate 


the machines. 


@ ‘“Drei-Brite’” is a dry descaling process 
for steel cartridge or shell cases. It is 
a revolving table on which is mounted 
cleaning chambers. Cleaning is in all 
stages of draft after annealing, the proc 
ess removing all scale. The surface be 
comes a very light frosted finish. Com 
pressed air at 10 lb. pressure, stcel grit 
feed and exhaust are controlled auto 
matically. Cleaning chamber covers op 
erate mechanically. The steel grit is te- 
turned to the hopper while the dust is re- 
moved by exhaust suction. 


Monitors for Resistance Welding 


The first of a series of standardized 
flash-welders has been announced by 
Progressive Welder Co., Detroit, known 4s 
Model C, rated at 150 Kva. A feature 
is the “Flash-trol’’ monitor, which provides 
an automatic weld-quality control by elim- 
inating short-circuiting of the flash-welé 
ing arc. It “warns” the machine of am 
impending short circuit in the welding arc. 
Thereupon the forward movement of the 
feed platen is interrupted, the platen jumps 
back a few thousandths of an inch and 
re-approaches. 

An above normal rate of acceleration 
of the feed platen while performing the 
weld takes place, thus insuring that the 
maximum rate of weld completion 1s a 
tomatically employed, without the danger 
of incomplete welds or line overloads due 
to short circuiting. 
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: | 


















Proving every day that the valve “te 
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quality of thetesting equipment. 
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Foot Control for Arc Welding 


A control strapped to the arc welder's 
shoe permits very accurate control uver the 
welding arc. He can move around at will, 
it is almost as light as a shoe, and is a 
boon to women welders. This, the “Lincoln- 
control,” is made by the Lincoln Electric 
Co., Cleveland. It is specially intended for 
aircraft welding, but is applicable for 
light-gage sheet metal of all kinds. 

The welding operator merely presses 
down on the pedal, which moves the pin to 
operate a current control. More pressure 
results in increased current. The operator 
can adjust the arc at any time without 
changing his position. 

















Design Your Metal Parts 
For Copper Brazing 





Miscellaneous steel assemblies are joined 60 to 75% faster at Vath 
the former labor cost by the copper brazing process. 


“Greatly improved results—neater, stronger yo yr to 75 
warter the former labor cost,” that briefly the report 
tlon manager of a prominent midwestern 

copper brazing furnace for joining some of steel 


Within a month after insta their first brazi furnace, a second similar but 
larger furnace’ was ordered for Joining. other proaucte—both furnaces are now oper: 
ating side by side, joining all kinds of assemblies—targe and smaii—-neatly, econom- 


ically and securely. 


Products difficult or expensive to make joined at one time. The most intricate 
ene 239) fe Oe Se oe _or sae we more SS Se 
p a re- “grow together,” 
ducing the cost but actually improving which are ~y ht ~ 
the quality ane appe —_— Rn 

severa am 
requiring screw machine . forgings 
and stampi to the 
can ne and economically joined 
right in the production line in your shop. your 
Any number of joints in the same prod- metal assemblies 
uct or any number of pieces can be by this 


Send for printed matter showing various types of EF copper brazing furnaces. 
Investigate the Copper Brazing Process For Joining YOUR Metal Parts 














An improvement in the quality of the 
weld results, reducing the danger of the 
weld burning through or getting poor 
fusion or penetration. 


@ A heavy-duty soluble cutting oil that 
promotes the finish, tool life and cooling 
formerly required by more than one oil 
is introduced by Standard Oil Co. of Ip. 
diana, Chicago. It contains an effective 
amount of special compounding other than 
that required for good emulsion. It js 
stable in storage, mixes easily, does not 
gum, has anti-rust properties, is non-in. 
jurious to workmen and is not susceptible 
to odor. 


Million-Pound Testing Machine 


A 1,000,000-Ib. testing machine, stand. 
ing two stories high and handling members 
up to 18 ft. high for testing either tension 
or compression, has been built by the 
Southwark Div., Baldwin Locomotive 
Works, and installed in the new North. 
western University Technological Institute, 





Evanston, Ill. It can apply transverse 
loads up to 1,000,000 Ibs. on girders of 
rigid frames up to 55 ft. wide and 18 ft 
high. 
Distributed or torsional loads can als 
be applied by a series of hydraulic jacks 
and connections to the massive concrete 
foundation’s girders. It has two 20. 
dials with four scale ranges, and & 
equipped with a load maintainer and a 
automatic stress-strain recorder. 


@ To offset labor shortage, the Timken 
Roller Bearing Co., Canton, Ohio, out 
fitted a D-2 caterpillar tractor upon 

was mounted a Traxcavator to clean out 
open-hearth furnace slag pockets. 

job usually took 30 men from three ® 
six days; with the mechanical equipment, 
six laborers finished the job in two days 
The furnace rebuilding required only } 
days instead of 17 days, and ovet 1200 
tons of steel production was 54 
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@ 600 Bearing Alloy is approximately three times stronger than the 
best cast bearing bronze — yet it contains no tin. It develops a lower 
temperature under heavier loads and higher speeds than the bear- 
ing bronzes, and extreme pressure lubricants do not corrode it. 


600 is the solution to many difficult bearing problems. It can be 
drawn or forged and readily fabricated in a great variety of sizes 
and shapes. 


600 Bearing Metal has been successfully used for the past 14 years for: 


Geors + Gear Blanks + Bushings + Bearing Pins - 
Connecting Rods + Worm Gears + Cams «+ Thrust 
Washers + Propeller-Shafts - Drive Shafts + Super- 
Charger Shafts + Truck Transmisions, etc., etc. 


Primarily where a bearing is subjected to a reciprocating motion, re- 
duction in weight is essential to keep vibration at a minimum and to 
assure maximum efficiency. Because 600 Metal is stronger per unit of 
weight, parts can be made of equal strength out of 600 Metal with a 
REDUCTION OF 10% TO 35% IN THE WEIGHT OF THE FINISHED PART. 


Investigate this superlative bearing metal which contains no tin; thus 
conserving this critical metal for our war effort. 


If you hove o bearing problem or want more complete information, please write us 







































For the continuous annealing of the 
mouth ends of steel cartridge cases from 
37 to 102 mm., the Selas Co., Erie Ave. 
and D St., Philadelphia, has built a series 
of automatic machines utilizing ceramic- 
cup radiant gas burners in refractory-lined 
tunnels, which let down over moving lines 
of cartridge cases. 

Each case rotates about 15 times on an 
individual spindle during its transit 
through the annealing tunnel so that uni- 
form preheating, heating and cooling is 


Annealing by Radiant Gas Heat 


is annealed to a point several inches be- 
low the mouth opening. 

Flame does not impinge directly on 
the cases, hence discoloration is reduced 
to a minimum. Scaling is prevented be- 
cause the work is surrounded by combus- 
tion products rather than air in all hot 
zones, 

The 24 burners are staggered and each 
has a built-in needle-valve input adjust- 
ment. Thus, heat inputs at various points 
may be balanced to suit the heat distribu- 


achieved over the desired area. 
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SOUTHWARK 


The Lazan Mechanical Oscillator is a 
vibration-inducing device for studying the 
dynamic mechanical properties of metal, 
plastics, and timber specimens or structural 
units. It is a self-contained, versatile, inex- 
pensive, and easy-to-operate unit which has 
a total weight of 50 Ib including its 25-lb 
driving motor and an overall size of 9 in. 
by 6 in. by 6 in. It is capable of exciting 
forces exceeding + 2000 lb and torques 
greater than + 10000 in-lb. On special 
order oscillators of this type may be built 
as small as 5 in. by 3 in. by 3 in. and weigh- 
ing about 10 Ib including the motor. 


Write for complete information on the 
Lazan Oscillator. Baldwin Southwark 
Division, The Baldwin Locomotive Works, 
Philadelphia. Pacific Coast Representative, 
The Pelton Water Wheel Co., San Francisco. 


BALDWIN 








Division THE BALDWIN LOCOMOTIVE WORKS, Philadelphia, Pa. 


tion pattern desired. The primer-cup end of 














each case remains cool at all times. In a 90. 
in. tunnel, 18 in. are devoted to pre- 
heating, 36 in. to full firing and 36 in. 
to confined cooling. 

Similarly Selas machines have been de. 
signed for other localized annealing and 
hardening jobs on other ordnance parts, 
some utilizing semi-enclosed radiant burn- 
ers (as described above), others using 
special open arrangements if refractory- 
lined heat-concentrating burners of the 
“superheat” variety. 


Tin Recovered From Solder Drosses 


Salvaged solder drosses are being remelt- 
ed at one of the Massachusetts plants of 
General Electric Co. to reclaim tin. 


Though the drosses show but little signs 
of containing tin, a sizeable amount is re- 
claimed when they are remelted in this 
bottom-pour, electrically-heated furnace 


Tumble-Spray Metal Washer 


A mew small parts washer, designed 
around a special patented endless tumbling 
belt, is a recent development of the Amer- 
ican Foundry Equipment Co., 555 South 
Byrkit St., Mishawaka, Ind. This batch- 
type machine receives and discharges the 
parts through a large front opening. 

The work is tumbled to expose all sur- 
faces to the powerful cleaning action of 
the sprays. There is complete access to the 
parts while in process, and the spray sys- 
tem is handy for cleaning pipes and noz- 
zles. 

The machine is especially good for clean- 
ing small screw machine products that 
can stand a slight tumbling action. Any 
one of three types of heat may be used, 
and full automatic controls can be supplied. 


@ Celluloid, America’s first plastic, is 
marking its 70th anniversary. Though old, 
it has many modern uses, such as Celluloid 
laminated wood propellers. Many small 
though important aircraft parts are made of 
it, as are bomb and shell components 
torpedo fuses. It is made by the Celamest 
Celluloid Corp., 180 Madison Ave., New 
York, N. Y. 
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in Hayes-hardened tools and dies, the work- 
ing qualities of the steel can be developed 
to the MAXIMUM! 


A major advantage of precision atmosphere control—as embodied in 
“Certain Curtain” furnaces—is the ability to develop the MAXIMUM 
production life in tools and dies. Greater over-all life, longer runs be- 
tween grinds, fewer production interruptions—these all help to break 
the production bottleneck formed by scarcity of available machines. 





In permitting ample time at the critical without danger of atmospheric 
attack, “Certain Curtain” furnaces also speed and safeguard the pro- 





ndaré tusealra’” Matinee “aathe turrece duction of the tools and dies themselves. Thanks to assured safety of |, 
hardening high speed for hardening large operation, output is often increased 35% to 50% per man per furnace, | 
stee| tools, broaches up to 7 feet. 


with spoilage reduced to a negligible factor. Especially in heat treating 
on intricate, specially made work, it is highly beneficial to have the 
extra protection afforded by the positive “Certain Curtain” atmosphere 
control. 





Discuss with one of our engineers the application of these champion furnaces to 
your work! 
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Magnetic Scrap Picker Equals Six Men 


A self-powered magnetic scrap picker, 
built by the Timken Roller Bearing Co., 
Canton, Ohio, from odds and ends, is 
doing the work of six men in gathering up 
scrap in Timken’s railroad yards. In two 
hours it does the work that three 2-men 
crews formerly did in 24 hrs. 

Mounted on an ingot buggy, it is pow- 
ered by a Hercules, Ford V-8 diesel re- 
placement engine that drives a 230-volt 
d.c. generator, which supplies power for 
the magnet and electric motor drive. The 


@ AB Multiple-Unit polishing table—for in- 
dustrial production laboratories. Ample room 
is provided for each operator. May be supplied 
with either standard or low speed polishers. 








@ Wide field bin- 
ocular. Stereoscopic 
vision from 7X to 
40X and up. 


@ Bakelite and 
Transoptic mounts 
made in AB speci- 
men mount press. 


e AB Specimen 
Mount press—with 
solid heater and 
new design split 
cooling blocks that 
swing into position 
without releasing 
pressure on the 
mold, Built for 
speed, convenience 
and accuracy in 
molding specimens. 


A complete line of equipment for the Metallurgical Laboratory 


SPECIMEN MOUNT PRESSES — POLISHERS — POLISHING ABRASIVES — POLISHING 
CLOTHS — POWER GRINDERS — BELT SURFACERS — CUT-OFF MACHINES — HAND 
GRINDERS — CARBON METERS — COLORIMETERS — HARDNESS TESTERS — DUST 


COUNTERS — DILATOMETERS — EMERY PAPER GRINDERS — LABORATORY CHAIRS 
PYROMETERS — MAGNIFIERS — METALLOGRAPHS — MICROSCOPES 
TITRATORS — REFRACTO METERS — SPECTROGRAPHS— MACRO CAMERAS 
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magnet is 39 in. in diam. and can lift 
900 Ibs. of heavy scrap or 300 Ibs. of turn- 
ings per load. The box holds 1200 lbs., 
and the boom has a 12-ft. swing. 


@ A metal cleaner as a substitute for 
carbon tetrachloride and which is a vola- 
tile water-white methalated hydrocarbon 
solvent that evaporates has been developed 
by the Curran Corp., 6 Pleasant St., Mal- 
den, Mass. It has a cleaning and dis. 
solving action on gums, oxidized oils, 
burnishing compounds, etc. It is 14 
times faster than naphtha, induces no rust- 
ing tendency of ferrous metals, is less 
toxic than carbon tetrachloride, and is 
cheaper. 


Cutter for Shaving Process for Gears 


A shaving process for gears, developed 
by the Michigan Tool Co., Detroit, involves 
a cutter that comprises 6408 accurately 
ground and sharp cutting edges. Fach 





edge is an individual cutting too! that 
removes its own chip by the crossed-axis 
shaving principle. 

Gears furnished by this process are used 
extensively in precision instruments for 
airplanes, ships and many other applica- 
tions in sizes from Yj in. up to many feet 
in diam. 


@ A new washing machine to remove oil 
and chips from work, such as machined 
shafts of standard or special shapes during 
interprocess operations, has been introd 

by N. Ransohoff, Inc., Cincinnati. It aaa 
be equipped with perforated baskets for 
cleaning delicate small parts. The maio 
feature is the special carriage, consisting 
of V-shaped brackets, which are lined 
with brass where in contact with the wotk, 
to prevent scratching. 
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For a modern firing kiln at its plant in California, the 
Gladding-McBean Co. selected Schurs oil burning 
equipment which included the 10-hp Ingersoll-Rand 
Type “G” MOTORBLOWER shown above. This com- 
bustion air blower is playing a quiet but necessary role 
in the plant’s nearly continuous operation and 


stepped-up production of fire brick, refractory shapés 
and roof tile. 








Specify Type “G" MOTORBLOWERS 


PRESSURE: ' to 2% lb. POWER: 2 to 30 hp. 
VOLUME: 100 to 4500 cfm. BULLETIN: Form 2671-B 
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STURDY 
CONSTRUCTION 


Important to all of us is the ability of our 
nation’s manufacturing equipment to 
stay on the job longer hours with mini- 





mum time out for maintenance or 
repairs. The cross section of the three- 
stage Type ‘‘G” Blower shown above 
illustrates the sturdy, simple construc- 
tion which enables these units to keep 









pace with the most severe operating 
demands. 
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Large quantities of heat-treated parts 
are removed from the quench by the Spiral- 
veyor, developed by the Salem Engineering 
Co., Salem, Ohio. Small stampings or 
forgings leave the discharge end of a fur- 
mace and enter the quench. The Spiral- 
veyor will not only remove them but con- 
vey them to a pickling unit, 8.000 Ibs 
per hr, vit | 
_ The unit is a perforated steel tube, 18 
in. in diam., through which a screw carries 
the parts through the tube and out of the 


quench. 


Water is tumbled out of the components 


HOW TO STORE LOMNMITE 


Follow directions below 
to conserve the / 
Refractory Concrete and other essential war oa y needed for 


a” helps save valuable raw materials required in 


1. Have the storage place as 
airtight and weathertight as 
possible. Keep windows and 
doors closed except when 
moving LUMNITE in or out of 
storage. 


2. Store LUMNITE above 
ground level, as ground water 
will injure quality, cause slow 
setting and low strength. 


3. Pile bags closely together 
to reduce circulation of air. Pile 
bags directly on floor if floor is 
dry. Donot stack against walls, 
but lay end bags alternately 
lengthwise and crosswise to 
prevent overturning of piles. 


4. For long-time 
storage, pile bags 
7 high. 


5. Forshort-time storage, bags 
may be placed 12 to 15 high. 
Remember that pressure may 
cause caking of LUMNITE in 
bottom bags. In that case, re- 
condition the LUMNITE by roll- 
ing the bag when it is taken 
out of storage. 





HANDLING LUMNITE IN STOCK 


Conveyor from Quench to Pickle 





Proper storage 
making Lumnite. 


6. Remove first the LUMNITE 
that has been in storage the 
longest. 


Handling Lumnite onthe Job 


1. Pile bags in dry 
place. Keep off 
damp ground. If 
exposed to weather, cover with 
tarpaulins. 





2. In hot weather, 
protect LUMNITE 
from direct rays of 
the sun. Store in cool place 
if possible. 


3. Do not store LUMNITE 
near operating furnaces where 
it will soak up heat. Absorbed 
heat will cause quick setting 
and low strength. 














For information on the economical use 
of LUMNITE in making Refractory 
Concrete and Refractory Insulating 
Concrete, write: Dept. M., The Atlas 
Lumnite Cement Company (United 
States Steel Corporation Subsidiary), 
Chrysler Building, New York City. 


} 
LUMNITE ‘ok REFRACTORY CONCRETE 
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~ through the 9/32-in. holes of th 
tube, — Thus, parts enter the pickle with 
out diluting the bath with retained wate) 

f. 


. Catalysis now supersedes slow comb 

tion im standard gas analysis appa ree 
made by the Burrell] Technical ‘Seoall 
Co., 1936 Fifth Ave., Pittsburgh re 
provides a faster. safer, more i . 
method for the determination of the pa 
bustible components usually determin an 
the slow combustion pipette. The oy k. 
ture is passed rapidly through a il 
catalyst tube, and oxidation is sea 
in just a few Passes, pleted 


Transformer for Silver Soldering 


For silver soldering precise work. s ic] 

airplane engine thermometers, the \ - 
one-electrode special soldering ee 
the American Car G& Foundry C a br 











Church St., New York, is proving efficient 





In this case, the brass case that holds 
the thermometer is soldered. The equip- 
ment is used by makers of precision instru- 
ments, and jewelry and optical manufac. 
turers. 

The machine is in a box, 9 in. cube 
weighing 70 lbs. It is operated by a foot 
treadle that rests on the floor. Both hands 
of the operator are free. It is especially 


adaptable where lower melting solders age 
used, 


@ A new rivet sorting machine developed 
by the Fisher Body Div., General Motors 
Corp., Detroit, salvages thousands of vital 
aluminum rivets, They are placed im i 
volving cylinders, holes in which vary ii 


size; hence they can be sorted a 


to thickness. Later they are 


according to type, length, head style, - 
all mechanically, three operations in 
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For VISUAL INSPECTION of 
MATERIALS and PACKAGE GOODS 


The New Standard Industrial Fluoroscopic Unit is sible destructive mechanisms before opening boxes, 


designed for the visual inspection of materials cartons and packages. 


and assemblies, Plastics, and many other applica- The Model “D” Unit comprises the high tension 


transformer unit, including an oil immersed x-ray 
tube especially designed for industrial work: remote 
controlled fluoroscopic shutters operable by hand 
levers; and a shockproof Mobile Control Stand. 


tions. 


Its MANY IMPORTANT USES in war plants and 
industries speeds vital production, saves man hours, 
avoids costly delays. This modern, time-saving unit, 
has an application in your own plant. Capable of continuous operation throughout a 24- 
hour day, this water cooled unit performs with 
maximum efficiency without time out. Tubes may 
be replaced within a few minutes. All parts are 
easily accessible. Rating 8 MA at 90 KPV con- 
tinuously. 


STANDARD INDUSTRIAL X-RAY 
FLUOROSCOPIC UNIT -wm, 


Highly recommended for halting sabotage and safe- 
guarding defense plants. One large defense plant 
employs this Model “D’’ Unit in its Receiving De- 
partment to detect concealed clockwork and pos- 
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MODEL *“D”’ 


Standard X-Ray 
engineers have 
designed new, 
industrial x-ray 
equipment that 
is entirely. auto- 
matic and oper- 
able by unskill- 
ed labor. Ask 
for specifica- 
tions on “‘In- 
dustromatic” X- 
Ray apparatus, 


Pa 


Write Today 
for Complete Details 





STANDARD X-RAY COMPANY 


General Offices & Factory 
1932-42 WN. Burling St., Chicago 


Pioneers in X-Ray Equipment Sales and Service Depots 


for over 30 years in all Principal Cities 
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Testing in Extremely Opposite 
Temperatures 


For testing metals, aircraft parts, etc. 
to see how they will react under sharp 
extremes of temperature, the Kold-Hold 
Mfg. Co., Lansing, Mich., has brought 
out the “Hi-Low” machine, offered in 
three temperature ranges: From —60 deg. 
F. to +170 deg.; from —80 deg. to 
+170; and from —90 deg. to +-170 deg. 

The machine is self-contained and re- 
quires only a source of electrical power. 
For the “Hi” side, strip heaters are lo- 
cated in the air stream for defrosting and 
rapid heating. For the ‘“Low’”’ side, finned 








POWDER METALLURGY 
and 
PULVERIZING METALS 


Hardinge Conical Mills are being used to pulverize many different 
metals. The methods used depend upon the metal being ground and 
the character of product desired. 


Consideration must be given to— 
Explosion hazard 
Oxidation 
Contamination 
Shape and character of particle 
Density 
and many other factors of prime importance to the powder metallurgist. 


To those who are confronted with the problem of pulverizing metals, 
we welcome the opportunity to exchange views on this very specialized 
subject. 


HARDINGE 


COMPANY, INCORPORATED =~ YORK, PENNSYLVANIA 
NEW YORK, CHICAGO, SAN FRANCISCO, TORONTO 


yom = 
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type coils are employed. The condensing 
unit is a 4, 7¥2 or 10 h.p., 2-stage-air. 
cooled ‘Freon-12 or 22” machine, as speci. 
fied. 


@® Durashield, a laminated plastic, is be. 
ing used extensively in the Navy as a 
substitute for brass, copper or bronze 
nameplates, tool checks, dial faces and sim. 
ilar marking plates on ships, machinery 
and metal equipment. It is made by 
Plastic Fabricators, Inc., 500 Sansome St., 
San Francisco. It can be die cut, stamped 
and drilled, and withstands temperatures of 
200 deg. F. 


Large Lithium Atmosphere Furnace 


One of the largest chemically-neutra] 
atmosphere furnaces yet built is at work 
in the eastern plant of one of the world’s 
largest propeller manufacturers. It was 
made by the Lithium Corp., 111 Sylvan 
Ave., Newark, N. J. The muffle, 3 x 3 x 
25 ft., had to stand temperatures ranging 
from 900 to 2,100 deg. F. A rail-roller 
system of support for the muffle was 
evolved to facilitate compensation for ex. 
pansion and contraction. 

Sixty-six specially-designed burners are 
used for even heat distribution. The fur- 
nace capacity is 3000 lb. per hr. Dimen- 
sions are 8 ft. wide, 10 ft. high and 
30 ft. long. It has no atmosphere ad- 
justments. 

Clean bright work is obtained at all 
times, and complete protection is afford. 
ed when the work is removed from the 
furnace. 


@ No-Spat is a liquid said to prevent 
adhesion of welding spatter, made by Mid- 
land Paint & Varnish Co., Cleveland. It 
is brushed over the seam and area where 
spatter may fall. After welding, the spat 
ter may be wiped away, with no chipping 
or grinding needed. It also tends to 
minimize rod spatter, and saves much rod 
metal. 


Two New Coolant Strainers 


Two special coolant strainers have been 
brought out by the Metal Textile Corp, 
Orange, N. J. Model G (the grinder 
model) has an unusually high capacity 
through a combination of three filter ele 
ments held side by side by thumb nuts, 
easily removable for quick replacement. It 
prevents chips or particles from being t 
circulated in the coolant flow and thus 
avoids scoring. When installed in the sump 
tank, before the circulating pump, the 
strainer also keeps the pump free of chips 
or lint. 

The Metex Model H (single unit) 
for use where the size of the coolant 
tank will not accommodate a triple-unit 
element. Capacities of Model G range 
from 15 to 60 gal. per min., Model H 
from 5 to 20 gal. 
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WARTIME INDUSTRIES 


Quick-setting 
Self-hardening 


PENCHLOR ACID-PROOF CEMENT 








SPEEDY CONSTRUCTION — unusual durability — 
continued, dependable service...that’s what you want 
in corrosion-resistant equipment. And that’s what you 
get when you build with Penchlor Acid-Proof Cement. 
This tough, long-lasting cement won’t tie up your work 
with the usual delays. It’s quick-setting and self- 
hardening...it’s easily handled ... no heating required 
.--nodrying delays ...no acid treatment needed to set. 


You can be sure Penchlor is dependable. It has been 
proved by years of the toughest service in a wide 
variety of corrosion-resistant installations. Decide now 
to use Penchlor Acid-Proof Cement on your next job 
of corrosion-resistant construction. You'll get: Long 
Life...Minimum Repairs... Permanent Mortar Set 
.-» Less Shrinkage ...Strong Adherence to the usual 


construction materials. 


Let us give you the complete story of this excep- 
tionally successful acid-proof cement. Return the 
coupon for the new, free, illustrated booklet. 


Used by these industries 
and many others 





Acids Oil 
Alum Paper and 
Bleaching and Parchment 
Dyeing Pulp 
Chemical Rayon 
Electrochemical Smelting 
Electroplating Spark Plugs 
Explosive Steel 


Metal Pickling 


\s 


PENNSYLVANIA SALT 
MAN 


F TURING C PANY 


Textile 


1000 WIDENER BUILDING, PHILADELPHIA 


NEW YORK « CHICAGO © ST. LOUIS « PITTSBURGH 
WYANDOTTE + TACOMA 








he. 


PENNSYLVANIA SALT MANUFACTURING COMPANY 
Dept. MA, 1000 Widener Bidg., Philadelphia, Pa. 


I would like to have a free copy of your new booklet No. 6 on Penchlor Acid-Proof Cement. 
NAME_ 





COMPANY 





ADDRESS 





Where conditions require a cement of unusual strength 
and high resistance to abrasion, consider these Penn 
Salt resin cements: Asplit, for conditions always acid 
.- + Causplit, for alternate acid and alkaline conditions. 
These ore easy to handle and will withstand a wide 
range of corrosive conditions up to 350 degrees F. 


At your service, without obligation, is the long experience 
of our engineers in handling acids and alkalis in our own 
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Extreme Cold for Shrinking of Metal 


Liquid nitrogen, 410 deg. F. below zero, 
is used by General Electric Co., Schenec- 
tady, N. Y., to shrink steel parts used in 
making electrical apparatus. 

The shrinkage allows a diameter clear- 
ance of slightly less than two-thousandths 
of an inch between the steel part (right in 
the inset of the accompanying photo) and 
the hollow tungsten carbide cylinder, which 
is later fitted over it to form a complete 
punch. The shrunken part expands quick- 
ly, forming a strong bond, and the assem- 
bled punch is ready for production. 





E 


OPERATION 
READING 


dotoeiey 


Flue Gas Temperature 4WD CO, Content 
Fins 4/ 


THE ENGELHARD FLUALYZER 


is an extremely accurate portable instrument to determine 
temperature and carbon dioxide content of exhaust gases. 


The FLUALYZER combines the time-proven Wheat- 
stone Bridge Circuit for COs analysis with a thermo- 
couple circuit for temperature registration. . . . Both 
the CO. and temperature readings can be taken—directly 
and simultaneously—from a double range indicator cali- 
brated from 0 to 20% from COs and from 0 to 1000°F. 
... Only one flue tap is required for a reliable determina- 
tion of both factors. 


FLUALYZER will save you Money—Time—Effort in 
these and many other gas analyzing operations: 






e Oil Burner Adjustments e Calcination e Boiler Firing Control 


Write today for Bulletin 700 
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Cutting Torch with Versatile Applications 


A new cutting torch which, in addition 
to plate cutting, will do such jobs as hole 
piercing, cutting rusty multiple plate, bil- 
let deseaming, and cast iron and rivet 
washing has been brought out by National 
Cylinder Gas Co., 207 West Wacker Drive, 
Chicago. 


A new mixing principle provides fast 
preheating, and oversize high pressure oxy- 
gen passage permits unrestricted flow of 
cutting stream for fast economical opera- 
tion on all thicknesses. A leak-proof high 
pressure oxygen valve is made possible by 
the diaphragm that replaces packing 
ordinarily used. The smooth action of this 
valve permits “easing in” of the oxygen 
cutting stream to give better starting con- 
trol, 


The vital parts are made of stainless steel. 
The torch has the brand name of Rego. 


@ Ninety heat resistant castings of Mee- 
hanite metal make up an intricate 41-ft. 
diam. distributor plate made by the Amer. 
ican Brake Shoe & Foundry Co., New 
York. It will be installed in the largest 
vessel for pressure operation yet designed, 
states Meehanite Research Institute of 
America, 311 Ross St., Pittsburgh. 


Control for Aluminum Resistance Welding 


Greatly simplified construction character- 
izes a new electronic capacitor discharge re- 
sistance welding control for resistance weld- 
ing of aluminum, announced by General 
Electric Co., Schenectady. It eliminates much 
vital material, and facilitates thorough in- 
spection and servicing. It provides the very 
high currents and short welding time for 
aluminum, with its low resistance and high 
heat conductivity. 


The control consists of a charging cir- 
cuit, a discharge circuit, control station, 
Pyranol capacitors and sequence control, 
all in one enclosure, with full-length front 
doors and removable rear covers. Charg- 
ing and discharge tube circuits are mount- 
ed on a single hinged compound base, 
readily swung out for servicing. 


The control station can be removed from 
the cabinet and attached to the welding ma- 
chine, allowing the cabinet to be located 
at some remote point. 


@ A new metal-washing division has been 
formed by the American Foundry Equip- 
ment Co., 555 So. Byrkit St., Mishawaka, 
Ind. It will design and build machines 
for the removal of chips, dirt, grease and 
oil from machine parts, stampings, etc 
Batch-type machines are available; also, 
large continuous conveyor and monorail- 
spray types to incorporate any desired s& 
quences of wash, rinse and dry. 
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A PLANNED PROGRAM 


For the Control of Waste in use 












Maritime “*M”™ Awanp 
FoR OUTSTANDING 


PropuctTiONn ACHIEVEMENT 






of the Oxy-Acetylene Process 


The greatest over-all losses of oxygen and acetylene 
come from little things at many points—such as small 
leaks at fittings, leaky hose, and minor faults of opera- 
tors, both experienced and new. An effective method 
for control of such waste must strike at each one of 
these small points. 

Elimination of leaks and wasteful practices requires 
a planned program, the responsibility for which must 
be shared equally by management and operators. To 
help put such a program into effect, the Linde organi- 
zation suggests the following plan be adopted—modified 


as needed to fit each shop. 





1. Appoint an inspector to check regularly 
the piping system, the hose, and the apparatus 
while the equipment is in operation. Besides 
test for leaks, 
wrenches, and a simple repair kit, he should 
have some form of INSPECTION CHART such 


as that shown above and a map of the oxy-acety- 


soapy water and a brush to 


lene system on which to record tests, repairs, 
and other pertinent information. Sam ple copies 
of this chart (Form 5206), and of a map (Form 
5207), will be sent by Linde without charge. 
2. Summarize the inspection data on a 
master CONTROL CHART such as that shown 





above. This will give plant executives an over-all 
picture of the waste control program. Copies of 
this chart (Form 5205) are available from Linde. 


3. Co-operation of every operator should 
be solicited for the success of this waste control 
program. To remind operators of the many little 
ways in which waste can be avoided, Linde will 
send as many copies as you need of a vest-pocket- 
sized booklet, published by the International 
Acetylene Association, that presents the conser- 
vation story in a series of illustrated “do’s” and 
“don’t’s.” Every operator should have a copy of 
this little handbook. 








The program outlined above will not only help to assure con- 


tinued adequate supplies of oxygen and acety- 
lene, but should also more than pay for itself in 
lowered costs and increased efficiency. For sam- 
ples of the charts described above, and for hand- 
books for your operators, send the coupon, or 
ask any Linde office. 





Tue Linpe Arr Propucts Company 
30 East 42nd St.. Room 308, New York, N. Y. 
Please send me, without charge, the material I have 


checked. 


[] Conservation of Materials Chart— 


Form 5206. 
[] Specimen Inspectors’ Map of Oxy-Acetylene Piping 
System—Form 5207. 

[} Conservation of Materials 


Inspection 





Control Chart—-Form 


[} Handbook for the Oxy-Acetylene Operator—pub- 
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Beryllium Windows for X-ray Studies 


Windows made of beryllium, which 
though opaque to light are more trans- 
parent to certain kinds of X-rays than 
glass, are speeding tests of materials used 
in bombing planes and other war ma- 
chines, states the news bureau of General 
Electric Co., Schenectady. 

The X-rays are used to study the way 
the atoms are arranged. The lattice of 
atoms that make up the crystals of the 
metal diffract the X-ray beam. In the case 
of various alloys, it is possible to check 


the effect of heat treatment, which changes 


the molecular structure to make the metal 
stronger and more durable. 

X-rays from chromium have many uses, 
but the Lindemann glass windows of the 
older tubes would transmit only 5 per cent, 
while 62 per cent is transmitted by the 
new beryllium windows. With the shorter 
X-rays from copper, 84 per cent is trans- 
mitted by beryllium as against 40 per cent 
for Lindemann glass. 

With beryllium the speed with which 
diffraction patterns are obtained has been 
increased 15 times, and the tubes can be 
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Cyanamid’s 


___\ TWO-COMPONENT 


Case Hardening and 


Liquid Carburizing 
BATHS 
assure ease of 


UNIFORMITY 
ECONOMY 





Cyanamid, originator of activated cyanide baths, has pioneered and 
developed the efficient two-component type of operation. Only by this 
principle can the chemical composition of the bath be successfully con- 
trolled, a primary requisite for uniformity of penetration and quality 


The two-component method of operation employs a base bath material 
of the approximate optimum composition of an operating bath for 
initial fusion and to replace drag-out losses. An activator, formulated to 
maintain a constant cyanide concentration and a chemical balance among 
other critical components with the minimum addition of inerts, is added 
to the primary bath at regular intervals. 


Two components are not alone the solution to dependable operating 
control. Cyanamid’s case hardening and liquid carburizing compounds 
represent the experience of over twenty years of laboratory investigation 
and industrial operation. Our intelligent formulation and careful selec- 
tion and preparation of materials provide baths that are unmatched in 
stability of bath composition and uniformity of penetration and quality 


Use only Cyanamid products and obtain the ultimate in bath 
control, uniformity, and economy. Investigate Cyanamid 
products for any problem involving case hardening and .- 
carburizing. The experience of a staff of technicians and the 
facilities of our laboratories are at your disposal. 


AMERICAN CYANAMID 


& CHEMICAL CORPORATION 


A Unit of Ame: 
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used for more exposures during their serv- 
ice life. 

Though beryllium has previously been 
used for alloying copper with other metals, 
this is the first use ever found for it in 
pure form. It weighs 115 Ibs. to the cu. 
ft.; aluminum, 168 Ibs. Only magnesium, 
among similar metals, is lighter, weighing 
109 Ibs. 


New-Type Stitching Wire 


A new-type stitching wire has been de. 
veloped by the American Steel & Wire Co., 
Cleveland. Time savings by unskilled la- 
bor results as much as 90 per cent in 
the production of various sub-assemblies 
going into America’s war planes. 

By it, various types of materials are 
bound together, much as pieces of paper 
are stapled by the ordinary desk stapler. 
It is particularly adaptable to the fasten- 
ing of rubber, plastics, fibre board, laminat- 
ed wood and other construction materials to 
stainless steel or aluminum. 

The new wire is of special analysis, 
with a guaranteed minimum tensile strength 
of 290,000 per sq. in. It has a zinc coat- 
ing, which withstands a salt spray several 
hundred hours. Its diameter is close to 
051 in., and it will penetrate stainless 
steel of .030 in. thickness, duralumin of 
.040 in. or aluminum of .060 in. thick. 
ness. Softer materials can be penetrated 
to a thickness of 34 in. Stitches can be 
made at the rate of several hundred per 
min. 


@ Metalead is a leaf lead paste product 
successful as an ingredient of red lead 
and blue lead primer paints. It is specified 
extensively for structural steel primer paint 
compositions, and is used to protect steel 
surfaces exposed to extreme corrosive con- 
ditions. Other forms of lead powder suit- 
able for powder metallurgical applications 
are also produced. All are manufactured 
by Metalead Products Corp., San Francisco, 
represented in New York by Advance Sol. 
vents & Chemical Corp., 245 Fifth Ave. 


Aluminized Steel Sheets 


Aluminized steel, a new specialty sheet 
metal, has been developed by the American 
Rolling Mill Co., Middletown, Ohio, for 
use in products requiring exceptional re- 
sistance to heat and corrosion. This 
aluminum-coated sheet, with a mild steel 
base, combines the surface advantages of 
aluminum with the strength of steel. Cor- 
rosion resistance is equal to that of an 
aluminum sheet, the maker claims. 

When exposed to corrosion, a tight oxide 
film, self-healing and inert, forms on the 
surface. The metal is passive in most at 
mospheres and resists ‘pinholing.”” It with- 
stands temperatures up to 1000 deg. F. 
without discoloration, resisting severe Oxi- 
dation at even higher temperatures. It 
will not peel or flake in moderate forming 
or drawing operations; paint will hold bet 
ter than on galvanized sheets. 

A 16-gage sheet uses only 5 per cent 4 
much of the lighter metal as a solid alum 
inum sheet of the same thickness. Present 
aircraft applications include fire walls 
air intake filters, with cowling being com 
sidered. 
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Tougher heat-treating standards demanded for war a 
products now call for pyrometer precision higher than —— J cpa Pea a 
many pre-war jobs required. Today, just “good enough” in switch points. See 
Bulletin A-305. 
? von't do! 
That's why you'll find Foxboro Potentiometer Instru- 
ments in use throughout many of the leading war plants. 
Foxboro’s complete line of pyrometers has what it takes 
for close, dependable control of war-production furnaces. 
In all Foxboro Potentiometer Instruments... Recorders, 
Controllers and Indicators alike ... exclusive Foxboro sim- 
plifications and refinements cut lost motion and wear to 
negligible minimums... furnish guaranteed accuracy of ee ee 4 
Ys of 1% of scale, or better. In addition, these Foxboro Industrial accuracy 
" R approaching labora- 
features provide simpler, more exact setting by operators, tory standards. See 
due to use of larger, easy-reading scales. ae 
Only four of Foxboro’s Potentiometer Instruments are pic- ) 
tured here. Write for Bulletins covering the complete line. ; 
The Foxboro Company, 54 Neponset Ave., Foxboro, Mass., | 
U.S. A. Branches in principal cities of U. S. and Canada. 
t | 
n | 
/ ) 
- ! 
; | 
| Non-Recording Poten- Foxboro Potentiometer ¢ | 
if tiometer Controller by Recorder. Makes rec- . 
[- Foxboro. Unique fixed ords of 1 to 8 tempera- i 
in slide-wire and group- ture points. See Bul- 
drive. See Bulletin letin 190-6. 
“ # 202-4. 
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News of Men, Societies, Meetings and Companies 


Fifty-eight General Electric technicians 
who were rushed to Hawaii to help re- 
pair the battleships California and West 
Virginia are to receive the Navy “E” 
pins. These ships had settled to the bot- 
tom with their decks awash at the Dec. 
7 bombing of Pearl Harbor. Motors of 
these ships were covered by thick oil and 
muck and some were corroded by salt 
water. Working conditions were extreme- 
ly inconvenient and all but impossible 
at times. As a precaution against gas, 
the Navy provided chemically-treated white 
ribbons, which the men wore. Should the 
ribbons have turned purple, that would 
have meant gas and hurried exit by the 
workers. 


The New Jersey Foundrymen's Asso- 
ciation, when issuing invitations to its 
meeting in Newark following the ban on 
pleasure driving, included a sticker for 
a windshield that read: “This car is be- 
ing used for attendance at a business ses- 
sion of the N. J. Foundrymen’s Associa- 
tion.” 


“Fundamentals of Foundry Engineering” 
is the name of a course being issued by 
the War Industries Training School of 
Stevens Institute of Technology, Hoboken, 
N. J., consisting of a course of free lec- 
tures. It is for foundrymen and all others 
interested, and the Government is financing 
it. Topics for the rest of the series 
are, starting with March 25: directional 
solidification of casting materials; melting 
and pouring; cleaning of castings; 
reclamation of foundry materials; anneal- 
ing and heat treatment; and necessity of 
proper foundry control. 


The American Society of Tool Engineers 
will hold its annual meeting and exposition 


Briefs on Associations, Promotions, Education 


in 1943, after all. It will be at Mil- 
waukee, March 25 to 27. The committee 
is discouraging the exhibition of items 
of heavy equipment, suggesting the use 
of photographs and literature instead. 
Among the subjects treated will be: In- 
creased mass production of ferrous and 
non-ferrous aircraft parts; use of plastic 
tools; glass plugs and ring gages; applica- 
tion of induction hardening processes; and 
new developments in welding. 


The United States Civil Service Com- 
mission sends out a call for many types of 
technicians, including the following: En- 
gineers, $2,600 to $8,000 (persons with 
education or experience in almost all 
branches of engineering); metallurgists, 
$2,600 to $5,600, and junior metallurgists, 
$2,000. 


The American Foundrymen’s Associa- 
tion has nominated officers and directors 
to take office following the annual con- 
ference at St. Louis April 28-30. Officer 
nominations are: President, Lee C. Wil- 
son, general manager, Reading Steel Cast- 
ings Div., American Chain & Cable Co.; 
vice-president, Ralph J. Teetor, president, 
Cadillac Malleable Iron Co. Five direc- 
tors to serve three years have been named: 
D. P. Forbes, Roy M. Jacobs, Max Kuni- 
ansky, Harry Reitinger and W. B. Wallis. 


“Electric Arc Welding Machine and 
Electrode Standards” is a new publication 
of the National Electrical Manufacturers’ 
Association. It is designated as Publi- 
cation No. 42-81, and supersedes No. 36- 
37, issued in 1936. Copies can be had 
at a nominal price from the Association 
at 155 E. 44th St., New York. 


"Skis As Good as "C” Card — On 





Snowy Days’ is the heading of a caption 
on a photograph received from W esting. 
house Electric & Mfg. Co. It shows Dr, 
T. D. Yensen, head of the Magnetic Dept, 
Research Laboratories, arriving at work 
in a ski outfit. On snowy days he skiis 
2Y, miles from his home. On the te. 
turn, he often gets a tow up the hills 
from some fellow scientist's car. He was 
born in Norway 58 years ago, which per. 
haps explains his skiing proclivities. 


War workers’ production ideas saved 
1,250,000 man-hours in General Electric 
plants in 1942. A record of $158,943 
was paid for 16,204 suggestions adopted 
from 53,945 submitted. 


Transactions’ of the American Foun- 
drymen’s Association is coming off the 
press, being Volume 50. It can be ob- 
tained from the executive office at 222 
W. Adams St., Chicago. 


Simple methods for determining the 
size of mineral particles to be tested in 
the laboratory are explained in a recent- 
ly published Bureau of Mines circular, es- 
pecially prepared for persons with no 
previous experience in sizing. The meth- 
ods outlined include wet and dry screen- 
ing and sedimentation, with directions for 
use of woven brass wire screen. Infor- 
mation Circular No. 7224 may be obtained 
free from the Bureau 


A tool engineering handbook is being 
published by the American Society of Tool 
Engineers, Detroit. Contributions from 
the 12,000 members are encouraged. As 
rapidly as data, charts, etc. are available, 
they will be published, rather than await 
final compilation of the handbook. 





. « » where operations run “too hot” for properly 
applied straight cutting oils ... 


. . . . and where ordinary soluble oils or paste 
compounds fail to give you satisfactory finish or 
tool life — USE Solvol! Developed especially for 


carbide and other high speed tools. Solvol has 
advantages to offer you in many applications. 
Put it on the job and watch the improvement. 





us Stuarts 


SOLVOL 


AQUAMIX 


Liquid Cutting Compound 
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ay 3 Jobs in 1 Operation 
| Completed by T0CC in 41 Seconds! 


; HE versatility of TOCCO Induction Cross-sectional drawing of this treated 
’ Heat-Treating is shown by its applica- portion of the 1%’ shaft is shown above. 
tion to Diesel engine balancer shafts. In just Thrust collar formerly was upset on the shaft. 
; 41 seconds, a 80 K.W. TOCCO unit performs The simplified design made possible by TOCCO 
wi, these three treatments simultaneously: cuts costs and conserves vital man-hours. 
; . 1. Brazes thrust collar to shaft. 


it 2. Heats and quenches thrust face of By a simple change of work fixture, the stand- 


thrust collar to hardness of 56-58 R.C. -- ard TOCCO unit that now speeds war produc- 
3. Heats and quenches bearing surface tion can be adapted to low-cost heat-treating 

3 next to thrust collar to hardness of 45- of peacetime products. Investigate TOCCO 
55 R.C. for your present and post-war problems. 


THE OHIO CRANKSHAFT COMPANY 
Cleveland, Ohio 





HARDENING 
ANNEALING 
BRAZING 
HEATING for 
forming and forging 
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Just pus World’s Fastest, Most Accurate Heat-Treating Process 
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A new division of a Detroit company 
has been formed, to be known as the 
Aluminum Refiners Div., Bohn Aluminum 
& Brass Corp. It will specialize in the 
refining of aluminum scrap into aluminum 
alloy ingot. The company pioneered in 
the use of aluminum scrap many years 
ago despite widespread belief that alum- 
inum castings had to be made of virgin 
metal. Ten acres of land and 125,000 
sq. ft. of floor space have been bought 
for the new enterprise. It is scheduled to 






SPECIAL HIGH GRADE 


99.99 +7 


pure 


The electrolytic refining 


Plants and Slants 


Start operations March ist. Ernest Bell 


will be division manager. 





Keystone Carbon Co., 2031 State St., 


St. Marys, Pa., has enlarged its opera- 


tions in powder metallurgy to include 
production of small parts of special de- 
sign and shape, which eliminates machin- 
ing operations. Currently being produced 
are cams, eccentric parts, levers, rotors and 
slide blocks. 





process, originally con- 
ceived for the treatment 
of complex lead-zinc ores, 


consistently produces zinc 


of the highest purity...» 


ANACONDA SALES COMPANY 


ba 
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25 Broadway, New York 
Subsidiary of Anaconda Copper Mining Company 








Willard Storage Battery Co., Cleveland, 
has provided a modern aluminum castings 
foundry and is producing high quality, 
heat-treated aluminum aircraft castings. 





The Irvin Works, Carnegie-lllinois 
Steel Corp., near Pittsburgh, set a new 
world’s record in January for monthly pro- 
duction and shipment of ship plates, enough 
for more than 75 large tank landing ships, 
It operated at better than 200 per cent of 
its originally estimated capacity. 





Paul Revere built copper sheathing for 
the bottoms of the wooden men-of-war that 
fought for the United States in the War of 
1812. Now the Revere Copper & Brass, 
Inc., Michigan Div., has been awarded the 
Army-Navy “E” for high achievement in 
production of war equipment. 





Budd Induction Heating, Inc., subsidi- 
ary of Budd Wheel Co., is now in full 
production in its modern plant at Detroit, 
It is manufacturing induction heating 
equipment for customers filling war orders, 
The four-story plant was built with a 
minimum of critical war materials. One 
of the features is a glass bay in which 
heat-treating machines are assembled. 





The Oil City Tank & Boiler Co., Oil 
City, Pa. has changed its name to Electro. 
weld Steel Corp., with entire production 
facilities now devoted to Electroweld tub- 
ing. One of the world’s most moder 
electric resistance weld tube mills has een 
installed. 





Completion of a portion of the first 
metallurgical coke plant on the West Coast 
is announced by Koppers Co., Engineering 
& Construction Div. It is made up of 
two batteries totaling 90 Koppers-Becker 
coke ovens, including equipment for re 
covery of all usual by-products. 





The new core department at the plant 
of the Cooper-Bessemer Corp. at Mt. Ver- 
non, Ohio, will embrace some of the latest 
methods of handling core sand by the car 
load in the most direct manner. It is con 
sidered one of the most modern core shops 
in the country. 


News of Metallurgical Engineers 


Hoy O. McIntire, associated with the 
Carnegie-Illinois Steel Corp. at its Gary 
sheet and tin mills, has joined the rr 
search staff of Battelle Memorial Insti- 
tute, Columbus, where he will be engaged 
in metallurgical research and development. 
He took post graduate work in industrial 
metallurgical processes at Purdue Uni- 
versity. 





John C. Traphagen and Robert L. Beat- 
tie have been made directors of the Im 
ternational Nickel Co. The former is 
president of the Bank of New York. He 
holds several directorships and is trustee 
of Stevens Institute of Technology. Mfr. 
Beattie has been with the company @ 
Copper Cliff since 1911, except for serv 
ice in the first World War. He became 
vice-president and general manager in 1942. 


METALS AND ALLOYS 














ee ee 











\Vith our armed forces on the 
offensive — striking the enemy 
vhen and where they choose, 
smoke emission shells provide 
hat protective screen so vital in 
this type of warfare. 


The Induction Heating Corpora- 
tion's Research Laboratory, in 
cooperation with the war indus- 
tries, developed the production 
methods for the 75 mm. smoke 
emission shells which are sup- 
plying our country’s needs. 


These coils, energized 
with a 20 kw. Model 1070 
Thermonic Induction 
Generator will braze two 
75 mm. smoke emission 
shells in 65 seconds. 


A series of Data Sheets 
completely covering the 
subject of Induction 
Heating will be issued 
monthly. Nos. 1 to 5 are 
ready for you. Write to 
Dept. C on your company 
letterhead. 
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Designers. Builders . Of Thermonic Heat Treating Equipment 


389 LAFAYETTE STREET, NEW YORK 
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Dr. G. M. Butler, formerly research 
engineer in the Dunkirk, N. Y., labora- 
tories of the Allegheny Ludlum Steel Corp., 
has been named chief metallurgist in 
charge of technical control and research. 
He obtained his doctor's degree in physical 
metallurgy at the Massachusetts Institute 
of Technology. Before becoming a re- 
search engineer on internal combustion en- 
gine valve steels at Allegheny Ludlum, 
he was associated with the U. S. Bureau 
of Mines and the Climax Molybdenum 
Co. R. T. Eakin has now been made 
assistant metallurgist at the same Alle- 
gheny Ludlum plant. 













KUX MACHINE Co 
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Chester Malysiak has been appointed 
to the research staff of Battelle Memorial 
Institute to assist in conducting research 
in non-ferrous metallurgy. He has had 
chemical and metallurgical positions with 
the Bingham Stamping Co., Owens-Il- 
linois Glass Co. and Continental Steel Co. 

Dr. Edward L. Mack, formerly of the 
faculty of Cornell University and for ten 
years director of research and development 
for the Reynolds Metals Co., has been 
granted two U. S. patents covering an im- 
proved type of fastening device for attach- 
ing the removable engine cowlings on high 





Miss Mary M. Donovan has been ap. 
pointed to the physics research division 
of Battelle Memorial Institute, and wij] 
specialize on the electron microscope. She 
attended the Carnegie Institute of Tech. 
nology and the University of Pittsburgh, 





A. W. Herrington, chairman of the 
Marmon-Herrington Co., has been made a 
director of the Army Ordnance Assn, 
whose objective is “to foster an understand. 
ing of industry's role in our national de. 
fense.” Mr. Herrington is a prominent 
designer and builder of military vehicles, 


speed military airplanes. 


POWDERED METAL PARTS 


NOW ACCURATELY PRODUCED 
ON THE NEW 


HUA 
POWDERED METAL PRESSES 


Completely new patented design 
features now permit the manufac- 
ture of odd shapes of parts with 
complicated, cored holes, protruding 
lugs and various sectional thick- 
nesses to micrometer accuracy. The 
formed pieces are made at speeds 
of up to 25 pieces a minute with 
uniform structural density through- 
out. Completely automatic in oper- 
ation and 
total pressure, 
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ENGINEERING EDITOR 


ESTABLISHED INDUSTRIAL 
MAGAZINE HAS OPENING FOR 
ENGINEERING EDITOR. MUST 
HAVE BROAD KNOWLEDGE OF 
METAL-WORKING DESIGN AND 
METALLURGY, AND ABILITY 
TO COLLECT AND PRESENT 
DETAILED DATA. THOSE NOW 
AT FULL SKILL IN WAR PRO. 
DUCTION NOT CONSIDERED. 
GIVE COMPLETE RECORD, IN. 
CLUDING SALARY DESIRED 
AND MARITAL STATUS. 


Box No. 10 
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Meetings and Expositions 


AMERICAN GAS ASSOCIATION, War 
Conference on Industrial and Com- 
mercial Gas. Detroit, Mich. March 
11-12, 1943. 


AMERICAN SOCIETY OF Too. EN- 
GINEERS, annual meeting. Milwau- 
kee, Wis. March 25-27, 1943. 


ELECTROCHEMICAL SOCIETY, spring 
meeting. Pittsburgh, Pa. Apri! 7- 
10, 1943. 


AMERICAN CHEMICAL SocigEty, Na- 
tional meeting. Indianapolis, Ind. 
April 12-16, 1943. 


AMERICAN CERAMIC SOCIETY, 4f- 
nual meeting. Pittsburgh, Pa. 
April 19-23, 1943. 


NATIONAL ELECTRICAL MANUFAC 
TURERS ASSOCIATION, spring 
meeting. Chicago, Ill. April 20- 
23, 1943. 


AMERICAN SOCIETY OF MECHANI- 
CAL ENGINEERS, spring meeting. 
Davenport, Iowa. April 26-28, 
1943, 


AMERICAN FOUNDRYMEN’S AssociA- 
TION, annual meeting. St. Louis, 
Mo. April 28-30, 1943. 


AMERICAN INSTITUTE OF MINING & 
METALLURGICAL ENGINEERS, Open 
Hearth and Blast Furnace Confer- 
ence. Cleveland, Ohio. April 29- 
30, 1943. 
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By Edwin F. Cone 


Platinum and Palladium 


Many war-developed industrial uses of platinum have 
appeared. Commenting on this trend, Charles Engelhard, 
president of Baker & Co., Inc., has said “‘as far as the 
future is concerned, it is likely that many of the war- 
developed industrial uses of«platinum will remain when 
peace is achieved. It is also, probable that palladium 
will continue to enjoy popularity as a jewelry metal 
for which it had won a place as an alternate to platinum 
before the war. In this field it will supplement rather 
than supplant platinum and probably also will continue 
to find with platinum increased industrial applications.” 


Using Old Blast Furnaces 


The enlarging, relining and reconditioning of old 
pig iron blast furnaces, long in disuse, is one of the 
developments of the last.few months. Two such stacks, 
one idle since 1930 and thé other since 1932, have 
recently been put in blast. They are being operated at 
Granite City, Ill., by the Koppers United Co. for the 
Defense Plant Corp. 


Steel Plant Expansion 


The United States Steel Corp., either at the request 
of the Government or on its own initiative, is rapidly 
completing the largest expansion of plant facilities in 
its history, involving an- aggregate expendityre of around 
$740,000,000. The corporation’s share is $305,000,000. 
Most of the new plants are expected to be in operation 
by the middle of 1943, says Chairman Olds in a year- 
end statement. 


Saving Tin 


Cans made from the two electrolytically coated tin- 
plate lines and from the bonderizing black plate line, 
which Inland Steel Co. installed last year, will save 
about 2,425,000 Ibs. of pig tin annually, according to 
estimates. 
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Upkeep of Steel Plants 


One result of the higher operating rate of the steel 
industry is naturally increasing costs for repairs and 
maintenance. Data for even 1941 are interesting. The 
American steel industry in that year spent $420,000,000 
for this purpose — exceeding by more than 35 per cent 
the $305,000,000 spent in 1940 and almost 2! times that 
for 1938, the last year of world peace. The output of 
the nation’s furnaces in 1941 averaged 97 per cent of 
Capacity, according to the American Iron and Steel In- 
Stitute. 


Saves Vital Steel for Shells 


Saving steel by improved methods of manufacture is 
one of the chief aims of makers of products. One large 
company reports that more than 15,000 tons of steel have 
been saved through improvements in the manufacture of 
shells. When shells were first made by the company, 
forgings averaged 155 lbs. each. This weight has been 
constantly reduced until forgings average about 126 lbs. 
and further efforts to reduce weight are being made. 


Cheaper Magnesium 


The downward trend in the price of the light metals 
has reappeared, this time in magnesium. A price reduction 
of 2¥4c per lb. was ordered early in January or from 
22'4c to 2014c per lb. Aluminum was reduced some 
time ago to 15c. May further lowering of sales price be 
expected ? 


Silver 


Consumption of silver during 1942 in the United 
States and Canada is estimated at 119,000,000 ounces 
This is an increase of nearly 50 per cent over the 80,- 
000,000 ounces in 1941, or about 4 times the yearly 
average of 29,000,000 ounces during the 10-yr. period 
1931 to 1940. This refers to consumption in the arts 
and industries, 


Structural Steel 


There was a sharp decline in the bookings of fabri- 
cated structural steel all last year, according to the Amer- 
ican Institute of Steel Construction. From a high of 
313,953 tons in an early month of the year, the book- 
ings fell to 45,972 tons in November, the lowest on 
record since the end of World War I.. Shipments also 
declined — the November total of 127,052 tons was 30 
per cent under the volume of November, 1941. 


lron Ore for 1943 


The goal for iron ore shipments from the Lake region 
for 1943 is reported to be likely to be 100,000,000 tons. 
This compares with 93,000,000 tons for shipments by 
water and rail in 1942. This can probably be realized 
since the ore fleet will undoubtedly have a much larger 
carrying capacity this year. With new blast furnace ca- 
pacity coming in, this large consignment of ore will be 
needed. fe 


Women Welders 


Among outstanding developments in 1942 were the 
employment of women as arc welding operators. 


METALS AND ALLOYS 














